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PROCEEDINGS 
ar TIE 


ANNUAL GENERAL MEETING, 
2isr FEBRUARY, 1862, 


Awanp ov te Wottastox Mxpan. 


Tho Chairman, Sm Rongrrce Muncutsox, then addressod Mr. 
Gopwr-Avstex as follows :— 


seeder ai Pai Md cae de 


Ns ese ee fortunato 
chair to the duty ‘he Postieat iy hs 
ee absence, by elie h Och neha 
Anougt there ure two faa numerous writings in which 
ee are theory of the synchronism of tho 
Upper Silurian and rocks, and your view of the Incustrine 
or nature of tho Old Red , yot even in these 
views I admire of on all othor 


pdacpedetrer gate ol toa of tha soundcas bf 
7st ll our itn a wall yu are aware that you 


have distinguished ‘series of years 
the Palsozoic age to modern times. 


that bj view, you have 
Bree er | 


sedulous study organic remains, a4 well as the materials of the 
beds themselves of each formation which have and 
your laborions of various lines of havo all boon 


In your latest romarkablo roscarches, you have, by fair inductive 


reasoning, brought to tho mind’s eyo of 
of the extension of Upper Palieozoie, i 


T havo #0 iy been a member of the Council of 
‘the Wollaston Medal has been und 


H 


T bog that 
ae 


PE 
z 
3. 
H 
i 
i 


iy 
i 
if 





Such itions may by some have been thought d 
little by little this Western sub-Atlantic land has acquired 
distinctness, and towards this chapter in ancient geography 
searches which you haverecently been en, inthen 
regions of thoeo our British Talands havo lent 
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Indolence : 
seems pedir the suggestion that I might 
have done more, See a tant ere on etd 
mend ;” nnd I hope to boar away this Medal, not as a solatium for 
labours that are ended, but as an incentive to work which may yet 
be accomplished. 


Awanp oF tHe Wortastox Dowarton-roxo, 


In delivering Soa'parcunontataig albainctoteiecraeteare® 
a a the Rees nian Selb eee 


Mr, Sscrerany,—In handing to you the purse containing the 
Pete of the Wollaston Fund, and in ee a8 convey it 
to Professor O. Heer, it is enough for me to remind the 
that this eminent botanist and entomologist has rendered great 
pepe he Beebe cg baal prep tiheal ep ce 
of Oeningen and Radoboj,’ by his ‘Tertiary Flora of Swit 
farovine lighten te cag la ae rea 
3 it on age ‘ite it 
For these important works Professor Hoer aiid wall exe 
J ong once ye a RD than pom ain 

im to enal to prosecute with groater ease his praiseworthy 
enlightened researches, 


‘The Chairman next, before reading the following Cael 
Prosident, regretting his unavoidable absence in Italy, 
Bet iat eu coat Os Baten ae 
dation by Mr. Leonard Horner, 


Florence, 11th February, 1802, 
1¥, Bie, Aanot, Mereneaay 2X F.RAS., Vico-President of the Geo- 
logical Society. 


Mr ran Srn Rovgnrcx,—You are aware that it was i 

for me to leave Englund last autumn to pass the winter ina 
She Nerul of wnat bae of ang SANS SSP ne Rese 

As sonior Vice-President, you will, I hope, be in the chair at the 
ensuing Anniversary, and I request that you will assure the 

that no other consideration would have induced me to absent my 
from my duties as Prosident. The honour conferred upon mo of 
being elected a second time to the highest office in the Society I 
felt as a yery great distinction. It is now nearly -four years 
since I began to take an active part in the affidirs of the 3 and 
to have been called upon to exert m; for its honour and interest, I 
felt a8 w renowal of the pleasure of my youngor days. 


as I am informed by his old friend, that distinguished 
G. Renouard, 


the Rev. young Fitton 
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liberal sentiments of ith, J and 
Seree ne 
Ho bisasalt betease 9 aati eae cet ecaoing So Laan 
in 1809 or 1810, ho kopt house with his widowed and bis 
Creo sisters sain mabiane, eat SbeRe Ty: BAT oe 

science In 
Gey Walt, Hl, Nog Chabey, eg a 
ol Ie 
ictae ioe ee Ealick Tonia ines ie 
nicat 
Gini pine Galea! a. memoir “On the Geological 


young Strac- 
tre a th Wc of ulin wa in the Ist volume 


und Playfair; and in the wrote 
Sakae gay acen vin ocean ea 
and also gave out his views on a new of ventilating mines, 


| 
I 


for cight years as a physician at it 


the 
the practice of the venerable Dr. Kerr, the fathor of Lady Davy, 
that in TS16 he was adaitted “ail eundem” M.D, of the University 


erg 


ee 


ie 


i 


‘Transactions’ of this Society t. 
striving to advance his favourite scienco, Dr, 
zoalous instructor not only of young t 
travellers and naval officers; and among th 


ly dolayed 
elaborate details regarding the succession 
rer of England, in 
sands of the inferior Wealden Formation, and also by 


HS 


i 


with Wollaston, Robert Brown, and all the 


the claims of Dr. Fitton on the gratitude of 
having been the Secretary of the Society dh 


* Trans. Geol. Soc., 2nd sorica, vol. iv, pp. 103 to 385, 
¢ Trans, Geol. Boe. 2nd eerie, ol. ih peat. q 
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Reedy pena Hy than 
ie established the Funes of those oon mafia pert Ron tho 


of internal temperature or elev: Milealen aia en lot ax 


tur to his just eulogy of the labours of von Buch, Humboldt, and 
McCulloch, in_suy ing the thoory ey as illustrated by 
Playfair and Hi Pad Paried Sd Acglanon by Cis ‘iking observa= 


tions of Henslow, as well as by Davy’s experiments on the flints in 
the cavities of crystals, 
‘Thon, agnin, let us look at his well-morited encomium on tho 


fo which noting dsoe te institution of the Geological Society and 
the diffusion of geological maps could then be compared. With just 


Eker beep 
cae pet bolero tess wh 


Societ: and engaging in its service, as Assistant Secretary, that re- 
Taarkable rian William Lonsdale, whose acquaintance it was my good 
You, XVUt. c 


eo 


Treated 
Hil 5 fall vile ipaili 
Utilitie 


a 
aril gal dalle 


z 
= 


ih 





G EUR 


| of Queen's College, Oxford, and resided 





amptonshire, although not a contributor to the literature of our 

science, is known to the world as the author of several valuable books 

spurte nena rs 
mi 

and his "Sketches of Spain and Morocco.” 


Tho Rev. Jauns B. Preoor Dexnts took his degree as s member 
for many years at the town 
of Bury St. Edmunds. Mr, Dennis devoted much of 
prepa edie es 
into the structure of bone, and was the author of commu 
Sroated to our Bocioty and to the "Journal of Wiroesopeal 
He died at the early age of 45. 


General Sir 0, W. Pastry, K.C.B. This veteran officer, who died 
19th April, 1861, at the age of 80, was uctivel in warlike 


“After his publication of a work on Chatham's mili ee 
excited interest ab the time, he was 1812 Di- 


sul of this and of other countries, which had been or might 
be employed for such ‘Whon it was determined in 1839 
to attempt the of the wreck of tho * George’ at Spit~ 


| head, the operations were confided to Colonel” who, during the 
Yr HEI, dl yy smiling 


with usefulness to as that of the late Professor Henslow. 
‘He was born ot Rochester in 1796, and at a very age dis- 
played a love of natural history, which was from his 
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he might easily have attained, he studied 
Cumming, mineralogy under Dr. Clarke, laboured 
gegen mon ot an Fao Sy 
in 1819. 
In 1821, at the early age of 23, he communicated to the 

his “Supplementary Observations on Dr. Berger’s Account of the re 
of Man,” containing a map and sections, to the preparation of which 
he had devoted his spare time whilst spending two long vacations in 
the fear un pupils. At about the same period he was led to 
ce geology of Anglesey, and embodied the results in a most 
spe ro t volume of the ‘Cambridge Philo- 
tone? ‘This paper raised its author at once to ® 
among observers, and may to this day be quoted as a 
Sean truthful and sagacious scientific research. It Possesses 
also rare merit, as combining with great power of pater 

physical features skill and accuracy in the application of 
Ses eens mathematics and drawing to the illustration of avery 
Ts 1632 ho was appointed to tho Professorship of Mineralogy, a 
post which he held for three years, and in 1825 resgniid ft in reece 
succeed Professor Martyn in the chair of Botany, a subject to which 
receding. lectures 


some of the mathematicians of Sentaies had hitherto hardly ac- 
corded the dignity of a science, 
In this career, as well as in the character of a country clergyman, 
ee ee een emma aban, tat rectory of Hitcham 
admirable personal qualities endeared him to all who 
was onkngy contact with him, and enabled him successfully to 
overcome difficulties which would have presented serious obstacles ta 
man endowed with less perseverance, mental power, and invari- 
able good temper. Among the special services which he rendered to 
the scientific world must be particularly noticed the clear and judi- 
cious arrangement which he imparted to the Cambridge Botanical 
‘Museum, to the collections in the Royal Gardens at Kew, and to the 
Museum of Ipswich, which last, planned and carried out under his 
guidanee, stands out in striking contrast to so many of our local 
museums as an institution in which the objects preserved have really 
an educational and scientific value. 
wie Sen of Professor Henslow was constantly directed to 
interest, and frequently to phenomena little 
evel by te af paps obseure ter, but into the caus- 
ation of ‘ich his ingenuity delighted to inquire. Of this order 
was the peculiar disintegration of flints, and the concentric bands of 
various colour often found in flint and other silicious pebbles, And 
he was ready in turning to practical account the results of 
his scientific o . Thus his acquaintance with the chemistry 
of agri enabled him at once to appreciate the value to the 
farmer of the phosphate-nodules which abound in the ‘Tertiary 
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and tenant over a very large area of country, whilst up to the day of 
his death no acknowledgment was ever made of ap a “fis 
the public weal. 

is sympathies were enlisted in every branch of science, and in 
many educational efforts. He was one of the first Examiners in the 
University of London, and was up to the last an efficient member of 
its Council. He aided actively in the for the Diffusion of 
Useful Knowledgo, and in tho working of the ry Club and Palwon- 
tographical and when assistance was needed for the pub- 
lication of a wor, of he rl of he neal in Nin own po 
fession, or naturalists, the kindly heart of 
‘was never to in vain. 


Josnra Jaurs Fornesren, created, for his services in develop- 
ing the resources of Portugal, Baron do Forrester in that country, 
‘was a man of unusual of intellect, who, in his capacity of a 
Be rari tiaAlie Gossett paid much attention to the 
eal tie erat tha UREN evel works pullished by hia 
on the capabilities of Portugal and on the port-wine and the 
elaborate map of the river Douro, which he exhibited at the Universal 
Exposition of Paris in 1855, attest the perseverance of his obser- 
vations, and awakened a regret that, from his loss as an active 
and useful citizen of the world, we 80 soon have lost a pro- 
mising Fellow of the Society, It was one of his great pleasures to 
ascend and descend the Douro in his own boat, sketching and photo- 

the granite rocks, and the peculiarities of their j junction 
the clay-slate ; and it was in one of these expeditions that he 
es cxietreabay rae at the age of 51, by the ‘upsetting of his 
boat in the rapids, 


Mr. Writsax Horroy, of West Hartlepool, was remarkable as 
one of the chief contributors to the geology and fossil botany of our 
northern coal-fields. In 1830 he communicated to the Natural 
History Socicty of Newcastle “ Notes on the New aio pees 
and in “fis next following years contributed to Rolls ees 
“On the Stratified Basalt associated with the Carl 
tions of the North of England,” * On Coal,” and * Geis Dees 
of certain Minerals in Northumberland.” 


- James MacAvam was born at Belfast in a Jeuery 1801, and died 
fst Juno, 1861. His family belonged to the commercial class, and 
he was himself activel; actively eneiged in business throughout’ His: 1, 
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turmoil of commerce, he became a graduate of Trinity College, 3] 
‘He was ono of the original founders of the Natural 

and ee Teton, ntslited in 1081 hs 

active Promoting tho ervetion of their musorn 


He was also one of the founders af the Botanic Garden 
‘He took a warm and active interest ju the various educational 
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one the structure of a interesting district in the county of 
erg But the servies iw our selenes by his papers ig 


naming of these he was still actively engaged at the 
time of his last illness, This colloction is belioyed to evatain sary 
to 


cour Society under the joint authorstip of himself and 
of Glasgow, formerly of Belfast. A paper by the latter 
on a portion of the Antrim coast, has already appearea 
our * Transactions Sisnil ee bony hope thas Se will ins Ba 


the plan arranged 
and Vallis saatetina. ua somveget. 
tho riches of this fine collection of fossils, and the various important 
pepertetias, Dither unpublished, which have been made by our 


sessing nthe University College, London, wns born at Anderton, 


Ted at Eaplsdld Tome, Mt es mabe 18th Teo, 18612, ip 
anc! On the i 
Tost bis fathor in childhood, and was sont to, tho grax 
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Tnomas Writraxt Arxrxsox became a Fellow of this Society in 
1859, on his return from the wanderings in Asiatic Russia, 


that 

that his conneetion with our Society had not commenced before rather 
than after his travels, destined a4 he was to visit so many of the 
most intoresting districts of the Altai and of the chains bordering on 
tho Kirghiz Steppe, 


Sir Coantes Ferrows was born in 1799, and became woll known 
to the public on producing, in 1838, tho Journal of his « —— 
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work he endeavours judiciously to describo and phenomena 
Tl ing rere fn etme vo fe Were 
‘Hutton, between whose rival schools the controversy at that time 
ee ee and in the 


on mineralogy 
he afterwards gave to the world, in 1835, under the title of «Le 
Minéral ramené aux méthodes de I'Histoire Naturelle.” In 


g 
gl 
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THE ANNIVERSARY ADDRESS, 
Br Por. 'T, H. Huxuer, Snc.G.8., &., &e. 


Mencnants occasionally go through a wholesome, though trouble+ 
some and not up semareint hl gopaalilenepan Meares 
stock." After all the excitement of speculation, the pleasure 
gain, and the of loss, the trader makes up his mind to face facts 
Sad fo Journ exact quantity and quality of his solid and reliable 


‘The man of science does well somotimes to imitate this procedure; 
and, forgetting for the time the importance of his own small win- 
- nings, to re-examine the common stock in trade, so that he may 
make sure how far the store of bullion in the ccllar—on the faith of 
whose existence so much paper has been circulating—is really the 
solid gold of truth. 

The Anniversary Meeting of the Geological Society seems to be 
an occasion well suited for an undertaking of this kind—for an in- 
quiry, in fact, into the nature and the-value of the present results 
of palwontological investigation ; and the more so, as all those who 
have paid close attention to the late multitudinous discussions, in 
which p: logy ix implicated, must have felt the urgent neces~ 
sity of some such scrutiny. 


pee in order, as the most definite and unquestionable of all the 
aay tology, must be mentioned the immense extension 
and im siete we to Deel zoology, and comparative anatomy 

by the inves: fossil remains. Indeed, the mass of bi 
facts has Aone co) re increased, and the range of biological 
if JiroAle Gr Meret db lec perc 
id palwontologist, that it is to be feared there are 
Leman fiisteeiieinte noha tock pen geology os Brindley re« 
ates rivers, “ Rivers,” anid the great engineer, “were made to 
canals; and geology, some seem to think, was solely created 

to advance comparative anatomy. 
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of osteology, were it not that in such minutiw lie the only keys to 
epideama pee eee ite A 
These assuredly aro groat and solid gains, Surely it is matter 
for no small congratulation that in half a century (for palmontology, 
though it dawned earlier, came into full with Cuvier) a 
subordinate branch of bi should have doubled the value and 
‘sciences 


interest of the whole grou) to which it belongs. 
But this is not all. lied with geology, has estab- 
lished two laws of inestimable importance: the one and 


the same area of the earth’s surface has been successively occupied 
very different kinds of living beings; the second, that the order 
succession established in one locality holds good, approximately, 


of the serial succession in each. There is « resemblance of arrango- 
ment; 60 that the separate terms of each series, as well as the whole 
series, exhibit a 00, 


mentary rocks are certainly older than the upper; ie the 


looked Sa prem ee , or “« contemporaneity,” And, 
inde, lng ag relative age any i spoken of, correspondence in 


N 


™ 


Bat it would have been very much better for goology if ao loose and 
ambiguous a word as “contemporaneous” had been excluded from 
a aerating eae te wieed, somny terre eee ee 
of serial relation, and excluding the notion of time altogether, 
wes ve 2 wees Peter, in position in two or more 


In anatomy, where such Hata secre dl 
to be of it ia denoted the me ” and 
Madenntitees aud be if ier 





idea. , however, has not been done, and 
inquiry will at once be made—To what end 
Say tly a Baad as ch 
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of palmontology profess to teach us far 
things—to disclose the entire succession of living forms upon 
; to tell us of a wholly different distribution 
itions in ancient times; to reveal the character of 
living existences; and to trace out the law of pro- 


may not be any ofitable to bestow on these professions  some- 
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Profossor Pictot’s  Traité de Paléonvologio’ are works of stan~ 


their 
the commencement of the ‘ion of the sedimentary rocks, and 
then succeeded one another in such a manner that totally distinet 
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Without the first of these 


there would of course be no ground for 


commencement of 
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a 
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‘ical record is cooyal with the eammencement of life on the 
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giobe; the second, that geological contemporancity is the same thing 
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These assumptions aro two: tho first, that the commencement of 


as chronological 
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jus everything depends upon the validity of the second assump- 
tion. Eissclne saraet tyrcoaed tol taayaire wit <e'the cee cota 
of the word “contemporaneous” as employed by geologists. Do 
this end a concrete example may be taken, 
The Lins of England and the Lias of Germany, the Cretaceous: 
rocks of Britain and the Crotaccous rocks of Southern India, are 
tormed by geologists “ contemporaneous” formations ; but when= 


wore formed simultaneously, or whother they possess any given dil 

ence of antiquity, To return to an example already given. All 
t authorities will probably assent to the proposition that 

physical geology does not enablo us in any way to reply to thes 

question—Were the British Cretaccous rocks deposited at the same 

time as those of India, or are they a million of years younger or a 

million of years older? 

‘Is paleontology able to succeed where physical geology fails? 
Standard writers on paleontology, as has been seen, assume that she 
can. They take it for granted, that deposits contais ing similar organie 
remains are jous—at any rate in a broad sense; and yet, 
those who will study the eleventh and twelfth chapters of Sir Henry 


7 
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De la Beche’s remarkable ‘ Researches in Theoretical Geology," pub= 

lished now nearly thirty years ago, and will carry out the arguments 

there most h stated to their logical at ey of rue 

very convince themselves that even absolute ident el penal 

Foprerlare Ber nats eater I: 

povies ae f of difference of date. fe Henry Dela Bech 
, and adduces conclusive evidence to show that 

torent pr oe and he sn ra, ng ig 

composi roughont, Seige ces ee ee 

Serhapsiallae Belnnaer ac it, may yot differ to any con- 

bepress oP the habit of vias fc entaee 
was in it of asserting 

of the organic contents of distant formations was bigs whet a 

not of their similarity, but of their difference pti wre ec 

he did the doctrine of single specific centres, the conclusion was as 

legitimate as any other ; for the two districts must have been 

by migration from one of the two, orfrom an intermediate 

the chances ngainst exact coincidence of migration and of im 

are infinite, 

In point of fact, however, whether the hypothesis of single or 
of multiple specific centres be adopted, similarity of ic contents 
cannot possibly afford any proof of the synchrony of the deposits 
which contain them ; on the contrary, it is ‘ible 

prodigious i 








contemporaneity of the European and of the North American Silu- 
rians based ? In the last edition of Sir Charles Lyell’s ‘ Elementary 


Atlantic. By way of due allowance for further discovery, let us 
double the lesser number and suppose that 60 cent. of tho 
species are common to the North American and the British Silurians, 
Sixty per cent, of species in common is, then, proof of contempo- 
rancity, 


Now suppose that, a million or two of years hence, when Britain 
has mado another dip beneath the sea and has come up again, 
some geologist applies this doctrine, in comparing the strata laid 
ware by the upheaval of tho bottom, say, of St. George’s Channel 
‘what may then remain of the Suffolk Crag. Reasoning in the 
pep he will at once decide the Suffolk Crag and the St. 
George's Channel beds to be contemporaneous ; although we 
palatine or in the geological sense) of 
pap eet each almost unprecedented extent, separate 


inal tt be demon fc that ta cnaning mor than 
60 or 70 per cent. of species of Mollusca in common, and compara- 
tively close together, may yet be separated by an amount of geolo- 


under the one | 
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aleapat SUL esollnrty slip! to ie bet 

Again, what can be more remarkable than the singular constancy 
of structure. Sucesnt salt peti at ee 
of the Pycnodonts and by that of the trae Colacanths; the former 
persisting, with but i it moiifications, from the Carbonife- 


by 
in the essential characters of thats egantostion vl with those now living, 
and differing from Layton fcbapeareigdindh 
articular facets of the vertebral contra, in the extent to which the 
nasal passages are enpraeeeoves ie casity. 9 he pce 


timo indicated by Sie: soon ees at Spallitecus teeta ae 

circumstance to be wondered at is, not that the changes of life, as 

exhibited by positive evidence, have been so great, but that they 
80 small. 


Be th pe ASE PA Ae Te dnc? to 
estimate . Let us therefore take each great division of the 


law of change ; the rapidity of 
mis ae te cnt pe 


of 
any ikon Protozoa aro he a throughout the whole 
range of series, from tho Silurian formation to the 
The most ancient forms recently made known by 
=o epee ‘no one has 








ANNIVERSARY ADDRESS, 
the Vortebrata, however, there aro a few examples which appear to 
be far less open to objection. 

It is, in fact, true of several groups of Vertebrata which have lived 
through a considerable range of time, that the endoskeleton (more 
particularly the spinal column) of the older genera presents a less 
ossified, and so fur less differentiated, condition than that of the 
yoanger genera, Thus the Devonian Ganoids, though almost all 
members of the same suboriler as ‘, and presenting nume~ 


foncrs prendre ood. grnle dovebouest, wail, 2 
ta a unt 
Pi ti ecpanded peas Cont ant to 
form a sort of vertebra, Hermann von Meyer, 
Indes of Ge organ of the citer thodonts, has proved 
that the Archegosaurus very 
Joped vertebral centra, while the ‘Triassic Mestodonsaurua the 
same parts ossifiod*. 


What then docs an impartial survey of the positively ascertained 
ol vo 


* As this Address is it the 7, 1862), evidence lies 
before ‘of tho existence of aby todent (Pheladapeten trom tae 
Esiuburgh ooal ld, with well-onled recobral entra 

’ 


liv FROCREDINGS OF THE GEOLOGICAL SOcTErY. He | 


It fives those doctrines ; for it either shows us no evidence of 
any moilifleation, or demonstrates it to have been very slight ; 
aa as to the nature of that modification, it yields no evidence 
whatsoever that the carlier mombers of any long-continued group 
‘were more generalized in structure than Tho later ones. To a 
certain extent, indeed, it may be said that imperfect ossification 
of the vertebral column: is an embryonic character; but, on the other 
hand, it would be extremely incorrect to suppose that the vertebral 
ener Wecpeareia ee 1 ay sense embryonic in their 


really if the earliost fossiliferous rocks now known are coeval 

hed the commencement of lifo, and if their contents give us any 

of the nature and the extent of the earliest fauna 

ot flora, tho insignificant amount of modification which can be 

domonstratod to have taken place in any one group of animals or 

past is quite incompatible with the hypothesis that all vile 
are the results of a necessary process of progressive dev 
ment, pare, comprised within the time represented by the fi 


rin, any admissible hypothesis of progressive modification 
must be compatible with Sicmpaacd without progression 
indefinite periods. And should such an hypothesis eventually 
CPO SO ie a in which it can be demonstrated, 
», by observation and experiment upon the existing forms of life, 
the ‘eonclusion will inovital ee itself, that the Palwozoic, Meso- 
flore, taken together, bear somewhat 


brought 
flats of opision, wil be foelinod yo tink the ano wasted’ rh 
has been spent upon their elaboration. 











ie Sea aati hich remains the 
» the last q) which remains is not t 
ain Orgepet ge it to be attributed the si 
ea aie eae en accumulated in 


quanti are as plentiful as in a cemetery. 
CER Earpemrt peers. 
bones in caves where there occur at the same timo 
materials, leads to a strong presumption that those re1 
a Recherches, aur los cavernes & omsoments de Tunel-Vicl, 


Boch éditour, 
D ~ of the discovery of the bone-cares of Lumel- 
ving OSE esha ster epee al 7 








— +8 


‘into their present position merely as bare bones, 
and not otherwise. If, therefore, there aro in some caves some bones 
which have been gnawed, that may have happened before they were 


understan os must have happened with the Hons, bears, wolves, 
piaigieey decestgte pect ampere me 
caverns of Lunel-Viel. 

It would be very oasy to mention many other caves, even of leas 
size, in which animals of habits not less dissimilar are met with ; but 
the caves of the nei; of Mont secm to us to suffice 

the tration of a fact verified by so u 

will end this note with an observation of the physicist 
so recently lost toscience. Humboldt observes that, when a pheno- 
menon is general and under the same conditions, as has 
been the case in the filling of the longitudinal and vertical fissures 
of calcareous rocks, such a phenomenon must have been produced 
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2. On the Pernoveva-senixos in Noxrm Axcerica, 
By Anranam Gravus, MD., F.G.8. 


2 [Abstract] 

‘Tar ample information on this subject is renders it 
‘The petroleum is obtained to a depth of from 150 to 

a a 

500 feet, No reliable record of these borings, or the strata through 

phish, they/paem bas yet Meet ieny 2a ro nee 
* 0 wo—! 

Eitri tl eaten’ Ea” ae 


and conglomerates: ‘Shale; 
Bituminous shale; and 5th, Oil, underlaid Wy an tl-Deneing stration 
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the 
noless 
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| After some observations on the antiquity of the use 
in North Amorica and elsewhere, and on the 
| oil- and ings und the associated 


oxygen being disen; 
| including the oils. In other cases, animal matter 
i the source of the hydrocarbons, 
| Other native asphalts and petroleums were referred 
author, who concluded by observing that ee ore 
by slow i 


potetiy being continually produced 
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1861.) DAWSON—-REPTILES IN THE COAL, 


3, Notice of the Discovery of Avortionat Remanvs of Lann Axptacs 
in the Coar-Mzssemxs of the Sourn Jouors, Nova Scomma. By 
J. W. Dawsox, LLD., F.G.8., Principal of McGill College. 
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stern wa ar rplecorrarer near po 
i occurrence of the remains. Like 


immedi: from the surface of the six-inch coal in Group XY, of 
my section *, which is also Coal No. 15 of Sir W. E. Logan’s sectiont. 
Its diameter tthe base wae 2 fet, and its height 6 fc, above which, 


scars, The are precisely those which might be expected 
on an old of my Sigillaria Brownii, to which species this tree 


the animal remains. The oo toe teak fe dcemst eit 
« Journ. Geol. Soe. vol. ix. p, 58, and vol, x. p. 20. 
' af Geol Survey of Canals, 
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stinctly. Sivey, ew all nn Je in Tenge vats aed oe hae 
inches. On neighbouring layers its resembling rain-marks, 
and trails or impressions Gee kind whi which I have not wefore observed. 
‘They consist of rows of transverse depressions, about an inch in 
length and } of an Saoh ia breadth. Each trail consists of two of 
these rows running parallel to each other, and about 6 inches apart. 
Their direction curves abruptly, and they sometimes cross each other. 
From their position they were Lerass Wsipmerl eae 
freshwater animal—possibly a alies Crustacean or gigantic Annelide 
or Myriapod. In size and general appearance tle de il tly resemble 
the curicus Clinactichnites of Sir W. E. Logan, the Potsdam 
Sandstone of Canada. 

T have long looked in vain for remains of land-animals in any other 
situation than the erect trees of the bod aboew referred $04) ete 
my last visit I was much gratified by finding shells of vetuata 
in a bed 1217 feet below the former, in the upper part of No. 8 of 
my seetion, or about 15 feet below Coal No. 37 of Logan’s section, 
‘The bed in question is a grey and greyish-blue under-clay, full of 
Stigmarian rootlets, thé without any coal or erect trees at ite 
surface, It is 7 feet thick, with sandstone above and below. 


7 


lian. This discovery establishes the existence of Pupa vetusta in thin 
locality during the deposition of twenty-one coal-seams, and the 
growth kod acs OC lnuet twenty Sool and from the occur- 
rence of numerous specimens at both extremes of this range, without 
any other species, it would seem as if, for this locality at least, thin 
was the only representative of the shell-bearing Pulmonates. 

I 


List of specimens rig tt Fo from pacha inmates of Nova 
‘Katia, 
1. Hylono eli, A near; lete skeloton, and the maxillary 
wn al Asi cmp : 

2. H. aciedentatus, Maxillary bone, vertebre, ribs, scales, and foot. 
3. H. Wymani. Lower jaw, vertebre and other bones, and scales. 
4. Jaw of a Reptile, eupposed to be new. 

5; Bie en ere eee et 

6. Dendrerpeton Acadianum, Owen, nearly com) skeleton. 

7. Pupa vetusta®, From a bed 1217 feet below that in which the 

eR tan eee 


* Lobserve that Professor Owen 
tology en pi reat aerevanelonl Popa fo Ga ieee oot hing 
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Esq., C.E., Carleton Grange, Skipton ; 
Inner Temple, 272 Park Crescent, Portlan 
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1861.) KEY—DOVEY DEPOSIT, 
Dennys, Esq., 3 Perey Terraco, Lower Road, Islington, were elected 
Fellows. 

The following communications were read :— 


1, On the Bovny Derosrr, By J. H. Kny, Esq. 
(Communicated by Sir ©, Lyell, F.G.8.) 


: 
i 


occurs. Among strata not yet referred to any 
but broadly designated “ tertiary,” are the clay-, sand~ 
beds, known to geologists as the “ deposit *.”” 


i 

fi 

i 
asietee 
inh 


5 
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country; its 
Bovey-Tracey to about two miles south of Kingskerswell, 
10 miles ; its breadth at the upper end about 2} miles, | 


a 
: 
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Dartmoor, run into this basin, meet above 
sea at Teignmouth. The Teign, the larger and more 
about 13 or Pa Sere ereern Te: ever ewes flows 


Eng 


‘eign 
about half a wide. 
The deposit, surrounded by hills forming the margin of the basin, 


of a vory low flat character, subject to floodings at high spring-tides 
and heavy rains ; prreigt thar edesbopeen ed aden gt ge hn 
* Tho clays and. of havo been more or loas fully described 
Dr, Jorumiah in the * ‘Transactions’ for 1753; by James 
Robert Scammoll Remains,” p. &o.) in 18115 





changed from the west to the east, the 
the west, and the potter's clay, 
lignite, to the cast. Further south, the 
still keeping their eastern inclination; become 


gel ear eat rape re ma 
‘orquary traces: @ clay may 

Al ic Engine-house, above the Torr 5 
a ctisict tie soe aie 
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regular workings have been carried on there, as on the eastern side, 
the clay found aa eae wi eels oot oats 
commerce; it is hi; with red matter, and gravelly. 
Tho ilo that fe kai tends fo prove that tho tite ofthe Bods of 
clay, sand, and gravel, on the western side, corresponds in direction 
to an extended outline of the hills on that side, the dip of the beds 
being the same as at the , to the east. 

The north-western of basin is better known: here occur 
large deposits of “ -coal” or lignitey—an accumulation of 
tangled masses of vegetation, deposited in regular beds, of various 
thi seared hy rong ay nd aad, At the Pottery, 
where they have been worked extensively, the beds dip to the sonth- 
cast, and the strike of the strata runs nbout south-west. ‘The dip 
of the beds is about 11 inches in a fathom ; and their vertical thiok~ 
ness is about 100 fect. The lower beds are those worked for fuel ; 
the uj beds being very loose and irregular, and mixed with coarse 
clay and quartzose gravel. The whole is covered by a deep “ hend " 
of gravel, such as would be washed from disintegrated granite. 


Fig. 1.—Seetion of the Lignite-beds at the Bovey Pottery. (Taken by 
5 De Crier mn tea) Seale 4th inch to a fathom. sf 





“Head” of 
i Tapert bate ot nt separated by thin seams of rough clay and 
¢. Yellowish sand, 9 feet thick, with blaish olay, sand, and pebbles at the 


4. Ten beds of Ligite, eparstd ty thin soums of lay, mixed with voge- 
"Tho beda dip to the South-oust, with nn inclination of 1 foot in 11, 
The order of ition observed in this section 


id comparatir still 
ean ie ate became shallower, and the current there- 


»» &o,, at 


two 

forms two beds. 
and has been constructed from numerous observations 
wha wotign have bacn wotkol for oan 


in 
Ih 


MeeoHiennune 


. 3 represents a section of the beds of 


the 


‘and to depths of: 


nally, from 60 to 100 fect 
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the Decoy has been worked about 90 
deep watercourse below Woolborough,” in Mx. Godwit 


‘Traus. Bod ser, vol. vi, p. 451. 
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Church, west of tho road, and many others, indicating, 
supposed, the Hino of wush near tho surface of the lake 


its 


of a lake, extending Tracey to near Torr, ramifying far 
up into the lateral valleys, wing into it the rivers and stroams 
et eee cette per indie o 
without, or, more probably, at tay ‘ing of a channel 
between the Hackney an: Buickland Point from within, 
by the action of the surface-wash of the luke (the waves of which 
must hayo attained considerable or, driven by north or west 
winds on the point indicated), the grow shallower, until it ulti- 
mately disappeared. 

Tn order to beyond doubt that the water of the lake 
discharged itself atthe point mentioned (Lawe’s Bridge),it would have 
been desirable to find some beds of ‘or gravel, indicating the bed. 


of a river between Lawe’s Bridge and the sea; but tho loose brick- 
earth forbids. Corroborative evidence, however, of the former chan- 
nel is found in the bed of peat ® on the beach, under Torr Abbey ; 
showing, no doubt, that a small lake had existed here on the course 
of the river, and which, the river had ceased to run in this 

filled with a growth of On the beach, too, 
near the peat, are spots of very white , resembling that of 
the Bovey deposit, whiter, I think, than any which could be washed 
from the Red Sandstone cliff; and these may be small portions of a 
Jargor bed, deposited by the river before the soa had penetrated so 


the basin widens the purest and most regular beds: are . 

6. That northern part of the deposit is at first irregular, 
and | of substances than contral and 
* Bones of Deer have boen found in this pest. S 
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A. 


3. On some Cannoxryznovs Bnacmrorona collected in dy 
Fresrxo, M.D,, and W. Pexnox, Esq, F.G.8. By T. Davivsox, 
Esq, FBS, F.G,8, 

' [Pusres I. £11] 


Bea aeneonede. the i Period, collected in the Punjab 
rap De wecten ihe rents I2AS cod 1808, 


A. Fleming had sitios of 8 consi number of 
fossils, which he sent to England in 1849 and 1852, and of which a 
portion were at the time cursorily by M. De Verncuil, 
Some oe 2 Ro ee Some few of these 
fossils have been already ina by Dr. Floming, pub- 
Lished in the 9th volume of tho Quarterly Journal of 


Sa ia te ner theheinats a shar baleen 
al an er 

tfs olsomeccasary to mention that therrichest localities for Carbond= 

ferons fossils were in the Salt-rango proper, and Kafir 

Kotoon the east bank of the Indus at about twenty-five ils blow 


prolongation of the stretches: 
down to the bank of the Indus; and Dr, Fleming mo, 
moreover, that these two localities the larger number of his 
fossils were pass eee on vores they: my eles: by Aaa 
ities, such as Chederoo, Vureha, Nulle, &e. Dr. 
Fleming assures mo, iso, that he is quite convinced that all the 
species about to be enumerated were derived from rocks of the Car= 


* The fol are the identified by M. De Verneuil and in 
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9, Srimmrena Moosaxnarunsts, Dav. Pl. IL, fig. 2. 
Shell transversally subrhomboidal ; valves almost 
or convex; hinge-lino variable in length, sometimes no 
as the breadth of the shell, while at times it is as 
area of moderate width; fissure wide and partially ar 
deltidium. Dorsal valve sublinear; small 
Epes cia cael vale Stee ; 
in tho ventral one “a corresponding 
whole surface of the shell is covered with numerous at 








SALT-RANGE, oo 
cluster into fasciculi, seven or eight being collected into groups, which 
give to the valves the appearance of a double plicati of the 
ribs are int numerous 
oea of wl four or more may bo counted in the 
breadth of « q 


t fe * 
4) under the namo of 2; but I 
ed of that author's dou rota hl : 


ape sa xt o chan fDi yr, E aes scion of Spire 


‘striata ; but in none of these do we perceive, perceive, nor does any 


Martin’s shell varies considerably in shape, but has nowhoro, to 

my kno }, attained the large proportions of certain Punjab 

dimen ‘ru fe iene eter tho 
our well- ‘European species ; 

the attentive exami tioa of neaes Seallen Lenten teaming hace 

theso last to be from many specimens of Martin's 

type. The it of i, #0 well in 


11. Spmarenia ocrorticars, Sow,, sp. Pl. I. figs. 12, 13, 


‘The Moosakhail spocimens exactly resemble our British Corboni~ 
nea they show the same variations in shape and num~ 


12. Rerwcnoxuris Poxenonox, Phillips, sp, 


One or two which appear to agree with our British 
type, have been found by Dr, Fleming at Moosakhail, 








(Phillips), var. 
wii ot the aut 
triangular, usually 


Jonger, than half the 


extremities. Ventral area 


; valves 
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15, Sraxrronmyxenvs Crmyrerara 
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22. Provvervs costarus, Sow. PI. I. figs. 20, 21, 
to bo one of the most common species in the Carboni« 
of j! It occurs at Moosakhail, Kafir 
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satost plan ‘will be for the present to consider the Punjub shell ass 
variety of 8. Morrisiana®. 


IL. Brachiopoda of the Carboniferous Period, collected in India 
W. Purdon, Baq., F.GS. 

At Mr. Purdon’s request I have examined the Brachic collected 
by himself during his survey of the Punjab and N.K. Himalayan 
| ge of India. cee 
| ‘urdon’s collection contained many interesting exam= 
ples of the following species t:— 

1, Terebratula Himalayensis, Mar 3.2. Athyris Royssii, L/Eveillé; 
8. Athyris subtilita, Hall (?), vari Spirifera "Moosakhadlensis, Dav.t 
5, Sp. lineata, Martin, var. Rhynchonella Plourodon, Pisin 
var, ; 7. Camarophoria "Purdon Pa aryrestr 3 8. 
| Phillips; 9. Strept. Fo ting! Dav. ; 

Fischer; 11. P. Cora, D'Orb. ; 12, P. Pasdont Dew +13. P. gt 
Sow.; 14. P. Humboldtii, D'Orb, ; 15, P. seniretialtae, Sow. ; e 
Strophalosia Morrisiana, ), var. ; 17. Ai es Dalhousit 
Day. ; 18. Orania (sp. un Rael R ict bite: 

Having already described the sixteon first-named species in my 
preceding communication, all that remains for me to do, in order to 
complete the notice of what has been up to the present time dis- 
covered, is to describe the Aulosteyes Dalhousii from the inter- 
esting specimen found by Mr. Purdon in the Carboniferous (?) rocks 
of the Panjab. 


Aviosreors Dannovsrt, Dav. PL IL. fig. 7. 

Subtrigonal marginally, wider than long ; anterior angles rounded ; 
moderately indented in front ; hinge-line slightly exceeding half the 
width of the shell. Ventral valve convex, divided by « wide and 

mesial sulcus or sinus; beak nearly straight, but inclining more 











entire surface (area excepted) being closely covered with slender 


* Jn 1857 Messrs. Howes, Ki ifbecodelred Sdeiowit te Same 
Brith Penniaa 3. Marrisona shoal bo conedered couse ena with le 3 tamales 
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tubular spines, which appear to have exceeded in certain. dor 
5 lines in length, The spines lio rather close to the of the 
valves, with their extremities directed towards the margins of the shell. 
The dorsal valve is convexo-concaye, that is to say, gently convex 
until within a short distance of the margin, where the valve becomes 
concave or bent, The dorsal aren is nurrow and linoar; and the 
entire surface of the valve a) to have been covered with slender 
spines. In the interior of tho dorsal valve the cardinal process is 
trilobed ; and on either side may be soen somo slight indications of 
dental sockets: a small longitudinal ridge, which first under 
the cardinal process, extends to rather more than half the of 
tho valve ; and on cither side are situated two clongated-oval. 
dendritic muscular scars, which are no doubt referable to the adductor 
or ocelusor muscle, From the inner extremities of those depart the 
s0-called reniform impressions, which extend by an outward oblique 
curve to near the margin, and, turning abruptly backwards and in- 
wards, terminate ut some short distance from their first point of de- 
‘The interior of the ventral valve could not be observed. 
An attentive exnmination of this interesting species has led me 
to consider pate aes rire lie setts Helmersen’s subgenus 
lulosteges with King’s Strophalosia, Specificall: speaking, it 
2 plenty etna 3 a ue ei ri mer 
sen); but it may, ink, istingui: its shape, larger 
dite, asd intaroal i. es dauaed E 
species composing the subgenera Aulosteges ae ia, 
though oielaalieg the Carboniferous period, appear in Europe to 


>» 


In conclusion, we may observe that the total number of 
boniferous Brachiopoda hitherto discovered by Dr. Fleming 
Fe ee ee ote fab snare 

‘ight species, of wl jirteen at least are 
tae lone the same period, although several of tl 
in India attained larger proportions. Sapeatitans sk 
further research among the Carboniferous deposits of the 
would to light several more species in addition to those 
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* See Quart. Journ. Geol. Soe. vol. xvii. 
+ The amocinted Estheria (ioe, 
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On the Liaxes of Dexresr Waren around the Burrism Lats. 
the Rev, R. Evenursr, F.G.8, 
(Read June 19, 1861*,) 
ease ! learn that eee 
Fuom two papers by Mr. -Austent we it the 
Shen was, a. al eater ye Valley oe Geren If, by the 
light thus afforded us, we examine tho oes ee ne 
good chart, a ail ee eee ene Ay oe 
there also an axis of depression, i if the torm may be used. Wo have 
in common use the term “axis of elovation” ‘tp sentty the line oe 
greatest elevation in a mountain-range; and in a similar way 
would employ the phrase “ axis of depression ” (onan ee lie Oo 
It Ges ( Mop) a ith of Dungeness in Kent, 
we a point (sce Map) nearly sout in 
or in north lat, about 50° 30’, and east long. rather less than 1°, and 
from this draw a straight line a little to the south of west, passing 
through the middle of the deep water, and meeting about north lat. 
48° 20’, and west long, 8°20’, and another line of asimilar kind pass~ 
ing ig tar te daoenk sale of Se Bt Georgo’s Channel between 
Treland and England, we find, the course of our lino, that it 
first passes betwoen the two pits, led “ North Decp” and “ South 
Deep,” in the same longitudinal or axial direction as both of them ; 
it cuts tho “ West Deop” i in its deepest and nearly in the same 
longitudinal direction ; it passes through the “ Hurds Dyke” from 
end to end, and mects successive the projecting easternmost points 
of the lines of 40 to 50, 50 to 60, 60 to 70 fathoms. 
this last, the lines of equal depth’ aro but triflingly affected by the 
entrance to the Channel. See the Admiralty Charts 
We would now wish to dmw attention to the above-mentioned 
longitudinal pits, remarkuble as they are for their great length, and 
for lying, all of them, nearly in the same direction. 
It sonata been suggested that a large river once passod 
See pers Seales (he Erie aiastinks Me Ge eevee 
agent fr Bn Geek Soe. 1850-51; vol. vi. p.69; vol. vili. p. 11R. 
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ms, 
58° 40’, where the soundings are more given on the charts, 
we find again the deep channel of from 80 to 100 fathoms, running 
in a direction nearly south, with a slight inclination to the east, 
having on either side a depth of 70 to 80 fathoms, and outside of that 
again of 60 to 70 fathoms. Here we observe that it must 
have divi into two, after passing the northern point of the 


cipal 

the depth of above 80 fathoms, and a little farther at the depth of 
above 70 fathoms. It continues at a depth of 50 to 60 fathoms to 
below 56° 30’, and there merges into a broad expanse of 40 fathoms 
depth. The westernmost or side channel appears to conform more to 
the line of the coast than the other. It gives off a branch into the 
Moray Firth, and another into the Firth of Forth. Lower down it 
runs conformably to the line of coast, and ends in about 54° 10 lat. 
in a rounded point at the th of 30 fathoms,—unless indeed we 

tached ne 0 “Silver Pit,” the “Sole Pit,” the 
“ Cole Pit,” and the “ Outer Silver Pit,” to be continuations of it, 
which is probable, The first to branch aside in the direction 
of the “ Wash ;” the second and third to continue in the direction 
of the channel which, as we saw, ends in lat. 54° 10’; and the last 
runs in # direction west to east, whence it may be traced in the chart 
all the way to the mouth af the Elbe. 

Now, take a central point, at the end of the principal or eastern 
channel, which wo saw was in about lat. 56° 26’, and drawa straight 
line from that to the point which we have before taken in lat, 52°; 
then produce the straight line so formed until it meets the line drawn 
from the projecting angle of the 100-fathom line, west of the He- 
ee ee oe Re ee same line which lies to 
batons on the Shetlands ; caabiee crepe al a 

ight line to the next projecting point ¢ 100-fathom line ina 
S.W, direction, which lies botween lat. 53° and 54° N., off the west 


Treland 
Se aperee ahead abe Me broad, and 100 to 
to 


a8 
water at its edges. See the Admiralty Charts. 
It may be objected, that in these two 
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in a line nearly straight, until off the Hebrides, (2) when it again 
makes a bend tothe south. It continues in this direetion until about 

lat. 53° 20’, (3) when it aguin bends to the south, and continues 
nearly axa north and south line to a little above 49° 20’, (4) when 
it takes a sudden bend to the south-cast, and runs in that direction 
all the bese Bay of Biseay to the western foot of the 


Map of the British Isles, showing the 100-fathom line and the 
He Area. 




















_ 





its points of support, and the cracks or rents we have been discuss- 
ing begin between the points of support at the ine point of the 
curve. It will be observed also, that this 100-fathom line par- 
takes bnt little of the irregular ‘shape of the coast; but that the 
shallower the water becomes, the more does the line of equal depth 
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Shile, 43, Moorgate Street, were elected Fellows. 


The following communication was read :— 


On the Bracntesnam Bans of the Isne or Wromr Bastx. 
By the Rev. Osmowp Fiswer, M.A., F.G.8, 


Tntroduction, 
Bracklesham Beds at White Cliff Bay. 
Brocklesham. 





Conalusion, 
(Correlation of beds. 
cep hci 
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$7.) For the purposes 


in considering the High Clit 


The Cardita planicosta, 


throughout the group, and seem to 


pe 


follow Mr. Prestwicl 
range 
¢ single ex 


7. 
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iduigegiee 
HET ee 
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of the Barton series *. 
Solen obliques, 
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to it, with the 


Cliff. (Seo fig. 2, 
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the whole series into four principal groups of strata distinguished 
the letters A, B, C, D. x 


‘Ais the wy , generally abounding in Gasteropoda, and 
has ono of its fosel-bedse in in the eastern part of its range, full of 
Nummulina variolaria, It contains four principal fossil-beds, di- 


The whole group consists of altornations of bods of sand and sandy 
clay,—the clays being more prevalent in the highest member, and the 


sands in the lower. Greon grains abound in all the beds. of 
tiie ‘eds ce lamitoates, Deine Soaned by eee 

bands of clay, separat sandy layers, Such are generally 

of shells, but Facets mu matter. i spe 


boon. catsod by the deposit of sediment, in a quiet estuary, from a 
roll sivar the abi pie ena sodimont being eausod by the 


ds ‘ll found the same in the species of the Nummnvulites at tho 
igantewm bod ut Onsecl. Quart. Journ, Geol. Soc. vol. vii. p. $98, 
Cerin oiganienes the White Cli section, I was much interested in 


Brae & 


tort 


Above this we do not know our whereabouts for cortain, 
reach the Headon Sands. The intervening beds aro 
and appear to contain very fow fossils, and those not 
Provisionally, No. 15 of Mr. Prestwich’s section t 
it that stratum of the Barton series 
ae Cliff Sand ;” and then No, 19, and 


Barton series, we shall not be able to allow as 
the superior part 


tA 











ae 


se 


those 
out 

refor 
what 


XVII. 
(16) Dark-blue clay, weathering brown .. 
xvi. 
b Nummulina variolariain blue clay. The clay is crowded 

rial Nammaitien whisk sede tase oe ae 10 

‘Turbinolin sulcata. 

Nummulina variolaria. 

sabulosa. 

Rotalia obscura. 

Fusus longwrus. 

— pyrus. 
a ee een 


— Gis: 
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Mitra parva. Cardium? parile. 
‘Turritella wulcifera. Exedita 
Daan poli. Creal ec oun ho 
Rison cochlcarella. Corbula pisum. 
‘Peoten cornens. — cuspidata. 
‘XVI. Feet, 
(15) ¢ Light-coloured sand, with two beds of sand-rock, Tel- 
(eg na aoe SAG F 
Natal oe ‘Tellina donacialis. ‘T. plagia. 
xv. 
(14) Sandy clay, passing into lead-coloured compact clay.... 10 
Echinoderm in sand, Ancillaria canalifora in clay. 
XIV. 


d Dark sandy clay, with grains of black sand, full of 
Corbula pisum in the upper part, and with numerous 
shells below; passes into dark clayey sand with 





PMN COPMOUB Lc reece e einen neuen spew eneeesseee 

Nommulina — variolaria ‘Turritolla imbricataria, 

Rowtll in mba iieirepues 

Murex asper. Peoten corneus. 

3 turgida, Nucula ; Edw, M8. 

fura 

‘Cassiduria nodosa, Leda. 

Plourotoma ‘Crassatella (tho Brook species). 

Voluta nodes. Corbula (abundant), 

Gorithium tritropis, Hite. MS. Gytheres lucida, 

jus. 
xu. 
Beds not exposed ; apparently clays... ........-...- 39 
{Group B.] 
xu. 

Streaked, whitish-yellow, and foxy sands............ 10 

xt. 

« Sandy clays, weatheri and yollow, There ix a 
res pa rp Ps it passes into the next 
ded, Sanguinolaria Hollowaysiit being extremely 
abundant .. 4 
‘Turritella sulcifers, 


x 
Sand, weathering yellow and grey.-......-...+ Peeee OF 


vor. 
K 3 ) 
(12) Foliated, dark, sandy clays, weathering 
casts of shells at the junction with the 


an iiigh eal ck widest oes sands, with many sh 
: in the upper part. (Aspring at the base of the elif 
Peoters cornous. 
Nucula. 
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(6) Sandy clay, weathering grey and brown, finely laminated 
with yellow sand. There are casts of Ive shells 


Among these, Bracklesham Bay, both for interest and display of 
the beds, undoubtedly holds the Rigas ieee although it is ex- 


tremely difficult to preserve the fossils found there, on account of 
their perishable condition *, 

‘The beds are ee ee eee ee 
is about W. by S. and E. by N., and slightly 8. by E. 
Te ne eee ae ee ae caod 
of the beds with accuracy. In the following section the order of 


of the dover Hele eran? but towards Selsea Bill, where 
the upper beds their strike is nearly tangential to the 
coast, and ecm iy we continue upon the same outcrop for a 
considerable distance. Here, as at White Cliff Bay, the chief dif- 
ficulty in Bolecstniy fhe erin seething oe tape 
water 


Cassidaria coronata and Metula (Bue~ 
cinum) juncea ; but the relation of this bed to the rest of the section 


e nL reas ranean en) alate Mr, Dixon recom- 
mended a mixture of diamond-cement and 





i 175 
: UT 
238 
40 
wr 
105 











shells, i state of preservation, washed 
by tho sea in the neighbourhood of the Cerithium-bed. eke 
\fp darived from lenticular patches of shells on the horison of No.11, and correspond 
with the fomil-bod of Hill Head, near Stubbington. 
+ Coneretions containing, this 
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an 





thick, would then belong to the Lower Bagshot Sands. There ii 
remarkable thinning-out of the 
compared with the section at White Cliff Bay; while beneath thom 
the unfossilifcrous laminated clays and sands continue of m the 
Iv. 






‘the upper part of the series. 
March 1856, of the very rich deposit of 


mf. 

Ticladuam; do aon aielllof ootrostand 

measurement. They are seen, at intervals, beneath gravel at the 

base of the low west of Brown Down. But a more complete 
y 


the same bed. The proportion of the thickness to this distance 

Ba saasiy ealfora Shr all the beds, because the shore is very nearly 
straight. 

Commencing from a point in a line with two large boulders on 

eee eles ere a hut upon the oliff, near the eastern end 

going westward, we have the following descend- 


+ By measuring 
34 took in Oh pores by comparing the thickness of the Nummulitio bed 
ita extension on the share, we of 4 foot in 7A pce taki 


a tho 
of find the factor which, moultiplied by the extension i 
il give the isioee ate bein ets bt mopraciaiey a wih ae 





aaNet Fell gC ast the Seahncghet War v9 Sa 
strata unfavourably exposed. Hospital, Pecten cornens 
peti egret piel oe mere onl fen rio: 

sand, were brought up from a well. At Ne Cliff, casts of uni- 


near a place called Hunting Bric 
enclosure near the letter “a” in ** 





ft. in. 
Bluish-groen clay, full of Dentalia (sp. nov.) and Corals... 0 6 
eer a don eet has aataced enghonk ary A 





Thave not yet had an opportunity of visiting Hun’ Bridge. 
TE ees he Tha cane tecten eee 


Roztellaria ampla (fino). Psoudoliva ovalis, 
— rimora. Cassidaria nodosa. 
— arcuata, — coronata.. 
—— Plearotoma prisea, 
aes) = 
fon. — crassicosta. 

— carinella (common). Voluta labrella, 
—— int —— nodosa, 
—?us., also at Alum — 

Bay and Natica Willemetii. 
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be found attached to the specimens of Phorus aggluinans, Beneath 
this bed are clays, perhaps 10 foet thick ; and a thin fossil-bed, 
with Peoten corneus abundant, and many of the smaller shells of 
the bed just described. This is by dark and very 

clay, with eet “any traces of fossils, Cardita is rare 


to the next fomil-bed (ct), may bo made out i a 
weathered somndition in the bank of the stream. A few feet 
beneath this stratum, coarser sands with grains of sili of iron 


come in, I place the Bramshaw or Shepherd's Gutter Bed on the 
horizon of xvr. (6). 

The argument for the position of the Shepherd’s Gutter Bed is 
of this kind. It is succeeded at the interval of a few feet (there 


is no opportunity of taking a measurement, but it may be 20 or 30 
fect*) by the “ Brook” Bed, a of a marked character (see 
p- 83). The extraordinary of Corbula pisum in the 


personal; it. 
racters of the “ Brook Bed" belong also to bed No. 13 at Stub- 
Li and to the Cyprwa-bed, No. 18) af Saleen Bracklesham 


there is therefore a presumption that the three are 
a Now there is, at a short interval above the beds 13 of 


Stubbington and 19 of Selaea, a deposit of Nummulina 
variolaria: at Selsea that Nummulite is accompanied by Alveolina: 
in abundance, inifera. Thus we have two beds 


between Selsea, a larger 
proportion of Nummulites than at Selsea, but with Alveoline: and 
other Foraminifera of Selsea which are not found at Stubbington. 
Fer paaa uated LR MRAY, cepa As Sint ot elle ee 
caret yaar ri Telling. The sand-rock is soon succeeded 
(Ohare ogo) which, as far as T was able to 
examine it, appeared to agree with the Cypriea or * Brook” Bed (d) 
of the New Forest, Stubbington, and Selsea. Thus it seems to admit 
of little doubt that the Nummulina variolaria bed (the “ Clibs") of 
Selsea, the Nummulina-bed of Stubbington, and Nummulina vario~ 
laria bed of White Clif Bay are equi , 
Now, the Nummulina Recta bed of White Cliff Bay contains 
rather assemblage of Pleurotome os well a8 the Rissoa 
which are found at Shepherd's Gutter, as are also all its 
fossils, except the Alveolina, absent also at Stubbington; and it is 
peru ceca aspen a buenesee tobe aa eee 
oecupied by the Shepherd's Gutter Bed; therefore the argument 
* All the beds in this part of the series appear thicker in the Now Forest than 
to the south-east, 
VOL, XVIM.—PARY I, « 
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is reached, full of shells. Single valves of Cardite planicosta are 
common, ‘There are nutnerous small Qerithia in this of several 
species. Musus is also not uncommon, as also Psewdolinn 
ovalis. The bed ix 8 or 10 inches thick. Beneath it we come 
y Ee ee in which Oorbula pisum soon be~ 
platy oaks Hesperia through about 4 feet 
of this clay, we reach a sandy layer, « somewhat tint. 
In this many good specimens are to be found, of Pleura» 
toma attenuata, The clay thon becomes less , and is crowded 
with Corbula pisum, other fossil occurring sparingly for about 2f 
foot. Wo then reach a bod of dark eand with shell, ehefiy (but by 
no means all) broken. There are a large number of single valves 
of Cardita planicosta at this level ; sn hae ee oe eee eee 
other layer of shells, mostly broken, is usually found, 

al rare spocis, atl many Gams anky abe cain 06 Roles oerea 
Sapa Coen Sly: bes eine areca eee ee 
before I found it at this place. Hard grey clay, with intermittent 
layers of Corbule, and but few other apecies, succeed this bed. 

I consider the Brook Bed to be on the horizon of x1v.(d). Tt is 
the bed most constant in its character of any, and differs so little at 
White Clif Bay (where, however, it is diffloult to find, as it lies in 
a vertical position at the bottom of a small streamlet), 

Bay, Stubbington, and Brook, that it affords a very 


as they occur at intervals throughout the eastern and northern parts 
of the Isle of Wight Basin. I have now to of their westorn 
development near Poole, at Alum Bay, and at Cliff. There is 
a specimen in the Muséum at Dorchester, A ant have box oe 
bly informod came from a sand-pit at Ty tt, near Poole. Itisa 
concretion of forruginous sand, for upon a mass of Cardite 
planicostr and Turritelle (probably 7. imbricatarie), the casts only 
remainii ‘This is an interesting specimen, because it shows that 
the sea of the Bracklesham period was tenanted by such forms very 
near tho district of Poole and Bournemouth, where the only remains 
hitherto observed have been those of vegotables and insects, I 
have, however, seen a small round Oyster from Furzeybrook clay- 
pit, near Corfo,—the only instance on record, as I believe, of a marine 
shell from these Corfe Beds *. 


Siar ales Stee set ace ee ee 
climate shared is the land as well 
Bee raeiig te brakoctamn Setie k. pean Gh Maat ee 
hibited when the paper was read. 4 
« 
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‘mais Dectalien baby ae he (common 


Honus 
oat wn 
‘acute and numerous rather Area at 
small. 
Dark sandy cla; ee a bed of septaria, like 
» owe benoatl Rothery th High Cliff..../....... 1 0 
4, Indurated, greyish, eye hy ith ns ot 
fomila,, Sees cv veveve sede svua Coxe cees oludouetly oT 
Fusus ? undosus, Cardita (with fewer ribs; 
Voluta nodoaa. rare). 
Phorus i — 
—- os 
Dent 5 ‘Tellina 7 tumescens. 
‘Teredo (in wood). — I?m. 
Peoten p. 
Cardiam 


ex (ther al with Modiola (or Mytilus), n. sp. 
merous acute ribs; 

Abundant the same ws fo te 

nat bod), 


3. Sor sandy clay, weathering greenish-grey, ar 


ter 

2. aes of large flint~pebbles . 

1. Sands of various shades of yellow, white, and crimson. 

The lower 43 fect of this section appear to belong to the Brackle- 
sham I 
Mr. Prestwich has remarked on the change of character in the 
organic remains towards the lower part of his stratum No. 29 (Journ. 
vol. ii, p. 242). The species, as he observes, are those of a shallow 
sea, But if {nro datsrminta ‘Urbes acighes oaveeal of tiara beions 














; Bay. 

od, but it may easily bo ized by the following indication : 
—There jr eeea A os rela prompt eee 
High Cliff, not far overhead, as you walk upon the beach, 2 narrow 


commence my High Cliff section with this bed, as has 
‘heen done already in the Alum Bay section +. 


This is the band of tabular soft sptaria, mixed with green end, of Mr. 
section ( 
position of the 


it gravel which caps his weotion, 
measuremonts bce sosnnteal fon It is also 
farther down. ‘The lower part is often obscured by talus, but 


af 














Aspe. Modiola, 

— Ptrigonula. Ary 

2. Band of flint-pebbles, engaged in the base of the last 2 
bed. They have become white and friable .. ~ 06 

1. White silicevos sand; the bottom is not seen. . . 60 


‘The list of fossils from Ahlen have oon ue Specie Se Be 
Bahsap wer rrgrro tered le Piatt beer oH nebo Bed 
bring it within that category. Moreover there is 
No. + having formed the bottom of the sea for a I ae ae 

+ which the sediment, small in quantity, differed from that tewhich after- 
wards constituted bed No.5, From these two considerations, it may 

admissible to place the line of division whore nature seems 
to have placed it, viz, above the pebble-bed ; and T have endeavoured 
to place it in the corresponding point at Alum Bay. This pebble~ 
bed, which is strictly a fossil-bed, seems to be contemporary with 
No. 6 at Alum Bay, and is probably a shallower condition of the 
Hunting Bridge Bed. There are two species, not usually at all 
abundant in the other beds of the series, which rather 
common at Hunting Bridge and in these highest Bi beds 
ai Alum Bay and High Cliff; they are Purus carinella and Tellina 
Branderi, var. 


Figs. 3 and 4.—Comparative Sections of the Strata at Alum Bay and 
High Cf. Scale jth of an inch to a foot, 
Fig. 3—Alum Bay. Fig. 4.—High Oliff. 


Wemmutina Prestevediona bed, Mammatina Prestwichiana. 















[pce Marton clay, mottled with grees. 
5 Coarse, green, mandy clay. 
Dark sandy elay, with Pebbles and onata of fonsils, 


ssmaall bivalves. 


peek wey claw Casta of femita in brown 


pest emanate 





Fouiinthestate of cats Brackle- 
Dark sandy clay. por) 
Septarinofironstone tah), 
Fossil in the stato of casts. 


Pebbles, 


Dark sandy clay. White sand. 


Te Vebhle-bed. Trresent beach, 


Coloured sands. 


A comparison of the sections near tho junctions at Alum Bay and 
High Cliff will render the correlation of the beds at those places clear, 
It appears that all the strata in this of the series arc thicker 
at Alum Bay than at High Cliff. The Nummulina Prestwichiana 
Bed may be taken as « safe horizon at the two localities, Seeing 





ever, again gave way to a marine condition durin 
the Hempstead series; and we have no means of: 
further in our district. 
Pebble-beds—At White Cliff Bay, Alum Bay, and 
in a less degree at Bracklesham, we meet with sever: 
and the sequence in which they occur seems 
character of the deposits in ascending order, that is, i 
events, changes gradual! 









Now the pebble-bed at Clif affords an 
studying ono of these deposits for about a mile; and the 
it in that short distance are very remarkable. At the ¥ 
where a fallen block open bt ity « 
it, it is a conglomerate of rolled pebbles of dint, with a 

and other rocks, imbedded in a clayey matrix, which © 
pressions of fragments of shells and of vegetable matter, 
is followed towards the west the pebbles become ? 
numerous, until, at the point where it sinks beneath 


* Prestwich, Quart, Journ, Geol, Soe, vol. ii. p. 251. 
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sea-bottom of that ee 

Leeatceseal reas npr ore a peg he cd 
ever, in which the pebbles are is of a different character 
from the bed beneath, ine a mor tsa There 
must, therefore, have been a change in the i of deposition 
accompanying, or i succeeding, the dispersion of the 
pebbles. And one new ition seems to have that the 
mnliasfiak tn coavae at ey peacetime vory 


when we consider the local condition of the area, it does not appear 
to suggest an improbable solution of the phenomens. Such move~ 
ments would have distributed pebbles to a certain distance from 


er the whole effect was satel by Interal pressare. 
Whom, th ities at any period the pressure had accumnlated to such an 
extent that the beds gave way, the anticlinals would be raised and 
the synclinals be depressed relatively, if not absolutely; and thus 
(the curves occupying but moderate intervals) areas not far distant 
would be raised and Li pao simultancously. Nor does it nppear 
necessary that an equal amount of disturbance should take place 
along the axis of the country at the same period; but « portion 
towards the east might be more affected at one time, and towards 
the west at another, 

Movements are still going on in the island. Mr. Godwin-Austen, 
amongst other evidences of rat 2 of level, refers to an old well, near 
Brading, which is now rend) useless, being covered hy the sea 
at high tidet. The opposite const of Sussex has been not unfre- 

be Manual of Geleye th ed. 


+t Quart. Journ. ak ap O8: 
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= Sexigie| Se eee a Cit Ba 
ty bed (No. 19), west fedmery Farm-house, Selaes. 
| It is the Cy clipe Gers nettle be aia 
which most of the: Selsea fossils have been collected. 
Cardita-bed (No. 13), Stubbington. It is the oldest 
known collecting-ground of that 
King’s Garden Gutter Bed, New Forest, cited by Mr. 
Edwards as the “‘ Brook” locality. 
Sandy clay (No. a), Nn eee 
Sand (No- 16), Bracklesham Bay. 
Sandy clay (No. 6), Salting, 
Shell~ and pebble-bed (No. 1x.), White Cliff Bay. 
Cerithium op genes te bed (No, ah half'a mile west of Thor- 
ney Station, ‘klesham Bay. 


Nummulina levigata bed (No, vu.), White 

“Park Bed,” on the west of the Selsea near 
rreete u hai oats By 

“Little Park Bed” (No. 6), Bracklesham = 

respira peu VC 

At the Southampton Docks. 

Bed No. vr., aa Oy: 

“ Palate-bed” of Dixon: No.4, Bracklesham Bay, nearly 
half a mile east of the spot where the Bracklesham Home- 
stead formerly stood. 

Tt is also to be found at “ The Park,” Selsea. 


{* No. 1y., White Cliff Bay, 
us 


g 


“ Venericardia (Cardita bed” of Dixon; No. 1, hover 
sham Bay, opposite where Bracklesham former: 
It also occurs at “The Park,” 
APPENDIX B. (See pages 86 and 87.) 
Note on Nommulina planulata, Lamarck, sp., var. Prestwichiana, 
Jone. By T. Rurent Jonzs, F.G.S. 
‘This little Nummulite is discoidal, smooth, and flat, in any 


of the disk). The chambers are about half as as 
wide, neatly curved, ee en onion ee 
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desoribed by Sir Roderick Murchison in his classic work ‘Tho Silu- 
rian System,’ the additional facts which a visit paid to it during the 
past autumn enables us to record may be considered simply as a 
continuation of those previously observed. 

The thin beds of Timestone which form ee Seescen es ae 
stone Clee Coal-field are well SE pias Na rata ete 
strata north-castward of the hilar Farlow, and 
at a somewhat higher level, Kiely its southern deen ‘on 
observations upon the character of the beds and their fossil contents 
have been co to the exposures in tho first-named localities. 

‘The geographical relations of this limestone ridge with the ante 
lying millstone-grit and coal-measures, in their turn covered 
the sheets of erupted basalt whieh form the high summits of te the 
Clee, are well seen from the igneous knoll of Kinlot, three miles to 
the eastward. 

§ 2. Immediately below the summit of the ie eoaftiogslnr 
on the northern side, is a quarry of yellow sandstone, from 
recently a large quantity of stone has tes obtained for the rebuild~ 
ing of the chureh. 

It is a thick-bedded, fine-grained sandstone, having ripplo-marked 
surfaces, and occasionally containing disseminated pobbles of quartz, 
The colour of the stone is a pale yellow, in places tly stained 
by ferruginous oxidation. Remains of fossil Fishes were first de- 
tected in this quarry in 1856 ; theso consisted of dermal plates of 
‘eo pecet or an allied genus; and from it was subsequently ob~ 
tained by Mr. "T. Baxtor, ¥.G.8, the anterior portion of 1 Pleridh- 
Sey Sir Pali ‘et tho end of this paper 
Egerton. 


fast acklaa ofa "anil! Lipton yetiesiprovebty t an undeseild 

zt A single plate of the well-known Holoptychius giganteus 
ay Feared our search. No remains of Testacen (with the ex- 
ception of fragments of Conularia) nor of Plants have yet been de- 
tected in these beds. 

‘Tho measures lying between this Ptericl an Ae 

and the Old Red rocks which form a wide wi sera 
are the following, given in descending order :—coarse 
without pebbles; yellow sand with Ul id po of ut 
a thin bed of si Sen” The precion jensen of Ue Gea 


it. 

‘Above the Pterichthys-bed, a nearly similar series of alternating 
sands, with and without pebbles, lead =e eae pebbly sand~ 
peor come ele fea ie Se oe summit of the 
ridge by fissile yellow sandstones. About thirty feet of unknown 
ground lies between this and the beginning of the limestone series. 
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and lower parts of the limestone sories are more fossiliferous than 
the upper; and these indicate a deop-sea condition, by the abundance 







43 
3 i 
ferruginous 5 # foot 2 i 
"); d foot 
; 6 
and 


A 1 
erate 
Biers + dfeot 6 


on 
= 


Hee 


Section through the Yellow Sandstones at Farlow, Shi jire, showing also the Lower 
Carboniferous ih ge 4 
rn OC 
‘inches, 


me dea 


of Brichiopodous and the Stil fsture atthe eaten ae tho 
bivalves, Tees are 

beded limestone, whit Ttone by tee pean 
eee Seaton 0 which haye produced in 





ot ara 

,y a 

bay at i sme alte used 
e-making ani oar : 

iw thickest of the ol ble ba 


venti Wesdae 
cuties oanias iy Cestraciont tocth and | 
‘0 are jab to Mr. Weaver’ Jones, of Cleobury _ 
th pati of te of he fe ti nor ema of 
Deltodi, whic! toan 
tpecin, The atenton of nother wena Se 


Bewdley, 
these limestones ; and with much assiduity ho has ee ee 
patscusdsvite gars nee yest 


ene Cremeans 
‘clan terete meg enigma do not agree with any 
figure. Specimens, however, less ornamented, and which ap 
be Ctenacanthus brevis, are also met with, 
No other ichthyic remains, save a few undeterminable fr 
probably of dermal ee have come under our notice. 
sholls 


Zones of oceur in these limestones, both above 
below the beds which contain the fish-fossils, ee 
pelea eaten These are principally Brachiopods, of 

and Zhynchonelle are the most abundant. The spec 
in number; but, drleaptelong spss ee 


. distans—tay be collected. ‘ 
ong iynchonellee, R. pleurodon is found in great ab 
at the bottom of the series, though we have met with no in 


“its occurrence in the previously laid sandstones. 


are nearly, eae wer absent ; and Diseinee 
represented by one 8) nitida. 7 








mara he er segue 

Geiccoun weenie aan Gaeh appear to be con- 
fined within ths narrow limite of the exinotial band. Several spocies 
of Fovstella make a seeming confusion upon some surfaces in this 
bed, by the wildness and luxuriance of their growth; of these, the 
commonest are Fenestella and F. Morrisii. Associated with 
other aighly branching ured Vincularia megastoma, and some 


one band of rock aj to be made up of ie separated 
Saal i ares these animals, chi shicty peters Lite ee aaa 
graci nue quinquangularis. 

"The fuentes tabulated below, pepe cee with those from 
the Mountain Limestone of other districts, numerous, do not, 
as we believe, exhaust the series. Some of the smaller forms of 
Holodus and Psammodus, unrepresented in the Oreton column of the 
Speen peasy occur in those limestones, but we are unable 
at it to verify this assumption. 

in concluding our remarks, we have to express regret that the 
distance and the difficulty of removing the large collection liberally 
offered us for study by Mr. Weaver Jones prevent us now entering 
‘upon other questions of interest connected with the relative value of 
the palwontological contents of this interesting locality; for we 
see in this, ax in other instances, the pony a ging dessin 
of value, by carefully elaborating the treasured-up systems of arganic 
life preserved by a single district, 


Table showing the Geographical Range af the Fiahes ofthe Movntain= 


Note—The materials of this Table are derived from the following suthori- 


the Russian 

1861. The column for Ireland is chiefly made up from the specimens, 

and includes the new species with ‘MS. un) abled pe Aer ee in the 

cabinet of the Earl of apo, vee ae tho intention of Professor 

Agnssiz to oe 5 an 1080, ‘Lower Carboniferous rocks, 

Pied column for North Detiale rates fo tee ies ere 
‘Westmoreland, Northumberland, and Scotland.) 
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‘ichthys discovered by Mr. Baxter in the Farlow sandstone n 





| 
awe x Prine bao? macrocephalus 





Ina former paper, read before the Geological Society in April 1848 
(Quart. Journ. Geol, Soc. vol. iv, p. 302), the arrangement of the 
plates composing the integument of this geunk was oe Sal eee 
5s perae  cipat Bagh d wish, however, 
to correct an error in the num| eV 

cara plate, Jette 


on the outline- ibid, p. 305, which (as shown by Pro- 
fessor M‘Coy) are not independent elements of the shield, but 
ie jor ventro-lateral plates. I was led 


athe merrepeed aa 5 ee 
specimens, proved to impression mer- 
ginal rim which encircles the inner posterior edge of the 
plates, but traverses the inner surface of the posterior yentro- 
lateral plates in the direction of the supposed suture. The im= 


dimensions of the plates. ‘The antero-posterior dimensions of the 

Cops aoag eaten pe sige eat bee of the first dorsal plate to 
marginal rim; a similar measurement of the ventral 

ee namely from the anterior margin of the shield to the t 
sion of the posterior marginal rim, exactly coincides with the former; | 
the width of the body and the length of the arms also 
exactly that the two L paced might have been derived from 
individual. The hinder prolongations of the posterior vento clahael 
plates extend in this, as in all other species, beyond the termination 
of the dorsal shield. In front of the anterior ventro-lateral plates: 


Hie 
eetae 
aut 
Hits 
: 
4 
‘ale 
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ome sear as thoracic ee mre a ae are 


well re nthe fhe pinta of Ptevichthys macrocephalus, 
and in two of them one or both arms are seen in their natural posi~ 


tion. On com these plates with the homologous 
other eth Sesh at, snne f 


pin ante affirmed. The 
ordinary appearance of these plates when in conjunction is that of a 
narrow band or belt, hollowed out anteriorly in a crescentic form, 
to allow space for the vertical movements of the head. In the 
Farlow species these plates are quadrilateral, with an anterior margin 
Beacon easier Sukh ceca earb..or Shaaban may abe ease 
as the anterior ventro-lateral ie (tam 2,3,—4 8), We cannot 
but recognize in these peculiarities characters strictly in accordance 
with the other deviations of structure from the allied species de- 
tailed in the foregoing remarks. The gresier lacatit eee. 
organs required a stronger fulcrum, and the large-sized head firmer 
support. Ono of the specimens last forwarded for examination shows 
the character of the surface-ornament of the plates. (See PL IIT, 
fig. 9, and woodcut, fig. 3.) ‘This resembles the tubercular pattern 

so constant in Pterichthys and Cavour no feta 
worthy of remurk. The ornamentation of the arms is, however, 
more than ordinarily coarse, and along the outer margins of these 
organs the single row of tubercles gives, in section, the appearance 
of a strongly serrated border. 

EXPLANATION OF PLATE TI. 
Mustrative of some new Fish Remains from Farlow and Oreton, Shropshire. 


1a. Palatal tooth, allied to Deltodus and Cbehliods (2). | 





1b. ‘The same, edgo-riew, 
x ri Dettodus, new species. 





f the the but much }* 
Si poo me sate ig at muah} E 
oe ee Trodulaied. A anall, flat, quadrate 

ital tooth, ca twa Of is eign Spoveapecion Inde 


mea A pt op pnt ar ine a3 


ee | 
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ne rane nl 
open ahaa toa 
Berean take Ta din: Worre: Sone Clean Z E 


(All the figures are of the natural sizn.) 


On some Fosstt, Prats, showing Sravcrunn, from the Lower Coar- 
Measures of Laxcasuren. By E. W. Brswer, Esq., F.RS., F.G.8. 


[Pusres IV. V. VI] 


Or all the fossil oe found in the Coal-measures, probably none 
is more widely di |, or its whole internal structure considered to 
be better known, than the genus jiilodendron. The investi- 
gations of Messrs. Witham, Lindley and Hutton, Corda, i 
and J. D. Hooker appeared to have almost exhausted the subject, 
so far as the structuro of the stem was concerned. Dr, er, 
after describing the double system of vessels in Stigmaria, first shown 
by and the consequent approach in this respect to the 
sir 


roar of Corda, says—* In Lepidodendron, again, there is the 
¢ double vascular system ; but that from which the bundles arise, 


d Mr. Dawes, of Smethwick, near Birmingham, pos- 
sesses in his cabinet most beautiful specimens which fully confirm 
the above views, and especially with respect to the pith being en- 
tirely composed of cellular tissue. 
The specimens intended to be described in this communication 
ehow that fossil plants having all the external characters of Lepi- 
havo a pith, if it may be so called, or, more p ly 
speaking, a central axis, composed not of cellular tissue, but 
large hexagonal vessels (2) mixed with smaller ones, both havi eat 
their sides barred with transverse strie. This is succeeded by 


* Memoirs of tho Geological Survey of Gront Britain, vol. ii. part ii, p. 435, 











fumes some course cellular tissue, which appears to haye been the 
outer hark (/). 
bd 1 shape dpc pt ae rahe 


as were also the 

described by Dr, Hooker and myself in the « Phil hophicdl Tracnes 
tam" Ter 1BS5, bt n' diferent soem of coal ec eTT 
‘eareons nodules of various , dispersed throughout the seam, and 
ey en sr ape of the vegetable atte, va are 
ce eemsaniaing provees process commenced, whi ultimately con- 
verted. vegetable matter surrot ito 
Mia anasn varies from 2 to 6 foct in thicknese. Te has a good Boor, 


ins. of Avi Coniatites Li "Nautil 
Batesedowandiocier tating hela the dovtrection of which bas 
ly afforded materials for the calcification of the nodules 

Fin the beam of coal. Although fossil shells occur abundantly in 

the nodules found in the roof of the coal, they have not as yet been 
ee) al oleate 


nodules containing the fossil wood amidst the coal itself. 
is the most common plank Sta coe Sou 
ed in the nodules, although specimens of Lepidostrobus, Halo~ 
_ Stigmaria, Anabathra, 


Calamites, Lycopodites, and 
all more or less showing structure, pig eee met 


aire paper it is my intention to confine myself to the 
of three specimens of fossil: ee er eR 


\ designated Lepidodencron in England, and Sagenaria on 


1. The specimen illustrated in Pl. LV. consists of a cylindrical 

of an inch in diameter, nearly enveloped in its stony 
‘matrix, and only showing its external characters on one side, These 
pee oi shombehdal scars, of an elongated Sidiaonephat testing 
es in quineuncial order, but not so perfectly as seen in 
In the middle of each sear there is 

from which rises a rounded prominence where 





Proto attached. ‘These scars resemble those of Lepidodendron 


_# Volvesly. p. 149, do. 
im Seton fe instance fund nodule in. to coal lf containing 


- 





' 
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oy by Mossrs. Lindley and Hutton in their « Fossil 


i, fig. 12; but the depression in the scar on their speci~ 
not so marked as in mine, 
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(a'a’) being divided at short intervals by horizontal 
The outside of this inner cyli ee 
vessels barred with transverse strise, of about 
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cylinder in Sigilleria elegans. 
‘On the external portion of the outer radiating cylinder of the specimen 
similar yessols can be distinctly traced into the projecting scars from 
whence the leaves arise. 
Next occurs a space of about +4;ths of an inch (¢¢), in which the 
tissue has for the most part disappeared and been _ by mine- 


matter (ih), the remains of the outer bark of the tree. ‘The vessels 
traversing the external cylinder are of the same character as those 


it exception, 
arg undies of vessels found within and next to the woody cy- 
in M. Brongniart’s specimen fill the whole of the central axis in 


iis i portion of the inn jlinder has been, 
Brat eas ty the eens aleg ah tata ee eyaiperne eee 


ping, been destroyed in calcification, 
+ Memoirs of the Geological Surrey of Grent Britain, vol. i. part ii. p. 486. 
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each other, and in 
‘dee Archives du Muséum &*Histoire Naturelle, p. 424. Paris, 1899, 
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Seep Na aati eae AS eee at this cylinder 
ing of the stone 

so several other specimens. were examined, But in all cases 
‘that this 


plant more nearly allied to the common Lepidodendron than Ni 
and 2, which it will be more convenient, for the present, 


Hf 


ir int 
notwithstanding ther Seo ETT Itis 
guish these two ‘imens (Nos, 1 an: by the name Sigillaria 
vaseularis, from tha tionintaniy of each of them 
axis composed of barred vessels, in the place of the cellular tissue 80 
generally formod in piths. No. 3 palad apscorg to desi asa 
Lepidodendron, and to give it the ific namo of , from 
the fact of its central axis being also composed of barred vessels, 
similar to those of Sigillaria vascularis. 
EXPLANATION OF PLATES IV. V, & VI. 
Puare IV, Sigillaria vascularis, 
1. 1) of a stom of ascularis i 
rev overcame 
i a 
which i preserved, displaying the leaf-scars and the cicatrices which 
characterize this genus. 
Fig. 2. Transverse viow of the mse stem zmagoiiied 9} diameters. 
Fig. 3. Portion of the aame transverse section of stem ; magnified 12 diameters. 


ve oe anes orice. 
"Blongeted tissue or uiriclen ta 

Coarse eallular tae, the outer bark of the tree 

& Indication of fibro-rascular which traverse the bark to 
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(No. 2) of this stem in ite calcified 
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‘its external surface and internal bark, 





Fig. 1. 











1862.) WYATD FLINT DUVLEMENTS. 3 
3. Supplemental Note on the Praxt-meantxo Saxpstoxns of Cestrar 
Tori: * By the Rar! Beavis Srepmen Histor. ¢ 
(In a Letter to the Assistant-Seoretary, dated Nagpur, July 10, 1861.) 
a Ka era a Noa oa od Eee 





Jaxvany 22, 1862. 
., Dallington Hall, near Northampton, and 
ae Wal ae Te ‘The Hills, near Sheffield, wero elected 
oe tne Oot Prado, Madrid, was elected a Foreign 
Member. 
The following communications were read :-— 


1. On some further Discoweries of Proxy Txrveuests in the Graven 
near Benrorp. By Jaams Wart, Esq., F.G.8, 


(Abstract.) 
Srxce Mr. Prestwich described she occurrence of flint 
near Bedford (Geol. Soc. Journ. No. 67, p. 566), Mr. Wyatt, ». Nall, 
the Rev. Mr. ier, and Mr, Berrill rail ee ah 


ths ish rm the gravel-pta at Caningtn, Harrowden, doa, 

Mr. J. Je Pay tapmtcraerg ere pe oe 
ron uate enn a pe ie ti 
Prestwich ; and among these is Hydrobia marginata 
Rae ny ba ean ope lre prongs ea ee hony hay Soa 
At Kempston, Mr. Wyatt has examined the sand beneath the gravel 
(which is destitute of shells), and at 3 feot in the sand (19 foet from 
the surface) he found Helix, Suocinea, Bythinia, Pupa, bale 

Poe BRS dealernent ‘The upper gravel contained several 


Mr. J. Gwyn Joffroys, F.RS., F.G.S,, having had tho shells sub- 
mitted to him, says,— 

inne AR aS RI pa 
Mr. Wyatt from the Harrowden and Biddonham Pits, and T 
that they belong to the following species (distinguished by H. & B. 
Ho aio 
EB. cormeum, Linn. (Qyelas cornea of authors.) 


iam um ido eg 


B. 
— eget (Z sinvatum, Normand) 
B Valratn piscina ‘Mill, 
B pais sales ok ie pee ees aaieeea 
— —, dwarf var. resembling 8, oblonga, Desp. 


Vou. X¥IT—PART 1. 
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had evidently been chi human 
4 peek probaly hod derived from the 


fragment of & belemnite, 

neighbouring and teeth of Rhinoceras 
tichorhinus, Cervus Bucklandi, of other species of Deer, Lrish Elk, 
Mammoth, Hyama, Ursus Wolf, Fox, and Horse, rewarded 
Fearne and at the mouth of the cave, and cemented together 
by stal: wore frogs’ remains. Remains of Felis spelea also 
focal ib the: PS rere ae ee 





lager oper feat rate ieee iety. The 
teeth preponderated over tho bones, great bulk were 
acacia tooth also were very numerous, 


bones were com smashed and tered, and scored with 
tooth-marks, while the solid reread 

uninjured, as in the case of the irkdale Cave, ‘The organic remains 
were in all stages of decay, some crumbling to dust at the touch, 
while others were perfectly preserved and had lost very little of 
their gelatine. 

Tn 1860 we resumed our excavations; and, in addition to the 
above remains, found satisfactory evidence of the former presence of 
Man in the cave, One white flint spear-head, of rade workmanship 
(figs. 2-5), one chert arrow-hoad, a roughly chipped picco of chert, a 
round flattencd piece of chert, together maa various splinters of 
flint, which had apparently been knocked off in the manufacture of 
some implement, rewarded our search. Two eaaaly fashioned bone 
arrow-heads wore also found, which unfortunately have since dis- 

appeared ; they resembled in shape an equilateral triangle with the 

angles at the base bevelled off. All were found in and around the 
same spot, between the dark bands of manganese, in contact with 
some Hywna-teeth, at a depth of 4 feet from the roof, and at a 
distance of 12 feet from the present entrance. 

That there might be no mistake about the accuracy of the observa- 
tions, I examined every shovelful of débris as it was thrown out by 


which Evans terms respectively spear-heads and sling-stones. The 
ar-head is of whit lint (Bigs: 2-6) in outline, size, and workman= 
ship it resembles a beautifal semitransparent quartz-rock specimen 
from the burial-mounds of North America, in the possession of Dr. 
ftolent The bone arrow-heads resembled most strongly in size and 
outline « flint arrow-head, also from the burial-mounds of North 
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ea ot ¥ 3a rit’ 


mpegs sore ‘nopy-hayoog, 10 wap-vuanbigg ays wa prnof mowndiay wey 0 fo wmayg snqd—S-S a 


ita presence; there were no traces of disturbance posterior to the 
filling up of the cave either on the spot where they were found, or 
as we were driving our adit thither. And, as 12 feet of the former 


a third in Cheddar Cliffs. 

Bat, on tho other hand, it may be said that the fuot of their being 
found in and around the same spot is a weighty argument in favour 
of their introduction in the Post: times. Had they been sub- 
jected to violent watery action, the: eee the animal 
Temaing, havo boom sentzered cottiscdl ly through the matrix, and 


* Tho chert of which Stig ster ee sete 
the Greensand Blackdown, 


seta matt terme Progacal Glacial, ond T have 
followed Phill eauied of tee Poe, (Wide Phulipes 3 of Geo~ 


OF Fed Dak “atu Diwian p04 oe cre in thie Co 
Dr. Buckland fxd human bons mcr i lagi: in an tn another, 
See a a Scare amie 
nized with nitomerous obella of Jes, 
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large stones in it made the task dangerous), 
leave off, having penetrated altogether only 34 feet from 
mouth. In this vertical branch, the bones, stones, and red earth 
cemented together by carbonate of lime,-—a cirenmstance which 
added materially to the difficulty of the excavation. 

A short distance from the entrance the cave gives off a lateral 
branch to the left, which tends obliquely upwards, and is abruptly 
closed by stalagmite. This forms a marked contrast to the rest of 

‘ing covered wil 


i 


Bis 


free from any but the merest traces of carbonate of lime, except in 
the case of the vertical branch above mentioned, where, however, it 
does not assume a stalagmitic form, 
There are numerous caverns in the vicinity which, in all proba- 
Lae nap Raine bol one under notice, event say 
least, are ie same great system *, open 
cet same a cid And even this probably is but a cavern 
unroofed by the chemical action of the carbonic neid in the air, 
by which the insoluble carbonate of the stone is changed into the 
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molars of the lower jaw, and two fragments 


have been unable to identify more than 
Hibernicus ; four premolars, and one molar 




















it oa ks th Oxford Mf TEE turbary, and 
than in specimens in the fuseum, a 
consequent aro more printed, and do not Keep the lobule, as it 


a alg which be ‘terior position of the antler-basement, and 
general form, ly resembles that of Cervus Turandus, figured 
in Owen's ‘Foci Mammals’ and in the * Ossemens Fossiles,”’ and 


removed from the oceipital crest, and are about one inch anda halfin 
diameter. On comparing this latter measurement with the diameter 
of the necrosed bases of antlers of Cervus Bucklandi, I find that it 
exactly coincides with one of them, and with the short diameter 
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of the jaws whilo the teeth remained 
the main, as in the case of the solid 


river or lake than the Hymna~den at Kirkdale. 


In conclusion, I will only add that, after carefully weighing the 
facts of the case, on the site of our excavation, I cannot but infer, 
from the evidence afforded by this cave alo: 

temporary of the gigantic Ursus spelerus, the Hywau, the Mammoth, 
and their congeners; and I feel convineed that the cave was filled 
with its present contents, not by a violent cataclysm, but by the or- 
dinary operations of nature now, a8 then, in 3 with this 
difference only, that the remains of Foxes and gore now being 
entombed in the caverns still open in the district, instead of the 
extinct preglacial fauna. 





List of Mammatian Remains. 


Caxine. Gomis 4 humeri, 3 ula, © tibiie, loft radia. 
Canis ight maxilla with P. M. 4 and incisors 2, right humerus, 
Unsiva, Ursus pelos, 3 molars, 2canines, loft humerus, 


z Sor ee Eipuus, o8 caloia, 4 i, metacarpal, motntarsal, distal 
ADUNDULA on astragnli, 
a iy wards f 70 molar 7 indore one canine. 
avsavts. Rhinoceros tickorhinws, 3 proximal ends of ulue, axtragnl 
Dhalanges 20 molars Lu ay 


ee ny 
" ig 2 om it) i 
Of shal of femur, seapho-onboid, 2 ino ed 
Miacaree Htraieny ska Papeete ew Goiakihig Yat 
w 
Corvus Bucklawdi, 2 antlers (skull). Gas 


C. Gusttardi, 2 antlors. 

C. Tarandus (2), Goeali) onde th 

©. Dama (2), ts of antlers. 
Pnonoserpra. 
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in the afternoon, pets 


‘wholly about the third day, viz. by the 13th of 
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wish pitched cee ie aoe hy weather eye ies uite 


the flank of the mountain were about twel close 
on a line from E.N.E. to W.8.W, ca ree cl te 
S.S.E. from the old lateral crater whence the laya-stream of 1794 
proceeded which had poured down on Torre del Greco. Thus it 
that a fissure had on this occasion been formed in the side 
the mountain, either on the prolongation of that of 1794, or 
parallel and close to it. The lavas produced by the two are 
sino,alnoxt identical in mineral erections Deine oS Toots Teucite, 
but rich in augite crystals, 


On to Torre del Greco, I was surprised to find 
cipal fountains of the town overflowing with an excessive a9 
Iai. 'Buain of aboukeed Ga es ny rm the 


said, to emit small flames (of carburetted hydrogen). I It is certain 
that the shore beneath Torre del Greco was permanently clevated by 
above a metre—a long white line composed of mollusks and zoophytes 
attached to the er which Lo bak under water, being now bran 
rally raised that much above sea-level, through a space of at 
least two kilometres. 


days, On the 23rd of December ashes fell abundantly in the streets 
of Naplee—a cireumstance that has not occurred since 1822, 


3. a ett eet Lrves, as means of representing the Distarserion 
Seprcevtary Cray and Saxpy Sreava, as distinguished 
alenicased Sreata, with special reference to the CAnpostrenovs 
Rocxs of Barras. By Enwaxp Hutt, B.A,, F.G.S., of the Geo- 
logical ay of Great Britain. 


[Pears VILJ 
Contests, 


|. Tntroduction.—Comparison of Argillaceo-arenaceous with Calearcous Sedi- 
we beth beey ay Modern and Ancient Sens. 


Révent—Caribbean 
Past—Oolites of Oxfordshire and Yorkshire. 


See peek 
Nature of Caleareous . - 
cae et and Oveillation of the Land. 
Threfld arrangement of Groupe with cleareou contre 


i. "Gur andres of Cnr gn Easens of a ld and 
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Pyaar Ve ee! tt uae rene igre those 
its of sand, gra are in course of accumu= 
lation. If these regions were elevated behets eon ee 
find a formation composed in one direction of limestone, like chalk, 
and sie ee ee eee material 
being from opposite areas of dispersion. 

Indeed, reds itions of the pelagic and littoral for- 
mations—the one calcareous, the other sedimentary—are very 
stated by Sir C, Lyell, who says, ‘It has beon asoertained by sound~ 
ings in all parts of the world, that where new deposits are taking place 
in the sea, coarse sand and small pebbles commonly occur near the 
shore, while further from land and in deeper water finer sand and 
broken shells are spread over the bottom ; still further out, the 
finest mud and ooze are alone met with. Mr, Austen observos that 
this is the rule in every part of the English Channel.” I think, how- 
ever, that expericnce will bear us still further than this, and that 
we may regard the predominance of sedimentary strata as highly 
unfavourable to the darelorintt of calcareous, in the same group of 
rocks, 

(6.) The same general principle is in force over our globe at the 
present day, and probably has been from the times when calcareous 
strata, which are the representatives of marine lifo, first begun to be 
formed. Wherever large rivers pour sediment into the ocean, or 
where currents take up and distribute this sediment over the seu-bed, 
Un plano ads ik gehts On the other hand, 
where, from certain causes, such as the great distance from land, or the 
absence of such — and currents, the ieee sete ba 
Sree from mud within the temperate or tropical regions, there 
Teous matter will be accumulated. Of the strata at present > 
the great calcareous members are to be found occupying princi 
mid-oceanic regions, and their representative sedimentary members 
range themselves in the direction of the coasts, Still there may be 
frequent cases where the limestones may be formed along the coasts 
of large tracts of land, as on the shores of Australia and Southern 
Tndia, but in every such caso there is an absence or scarcity of 
or muddy sediment§. Reverting to geologic periods, I have no wi 
here to repeat what has been frequently shown by Lyell, Darwin, 
Phillips, Godwin-Austen, and other writers, that calcareous forma- 


* For this illustration I am indebted to my friend Dr. J. Heotor, Intely Surgeon 
one Os Palliser. 





and Geologist to the exploring expedition under Capt. 
Mf Capt Meury's | Piyecal Geography of the Soa’ A vary tntrest it 
agence bape Fac pubibel ty Dr, Wallich for privste elec bation. 
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entary elements are situated at opposite extremities of the area 
biotin 





Y I 1, Cornbrash. 

2. Forest-marble. ca Upper Sandstone and Shale. 
4 eo Meee lL apenas | Qt Timentona! 

4, Boenibld Blate, ot Lower Zone =4. Lower Sandstone and Shale. 


(¢) To take another example of development, from opposite direc- 
tions, of calcareous and sedimentary strata, we may select the Lower 


Tn Belgium the Coal-measures rest upon a thin floor of sandstone 
representing the Millstone-grit. _ Below this is the Carboniferous 


ley of the Rhine theeare found to undergo marked changes in their 
development, as shown by Sir R. Murchison and Prof. 
‘The limestone thins away, while the grits and shales pro) 
expand. Thus it is found that the series which anderligs¢ the Coul- 
measures of Westphalia resembles the Lower Carboniferous series of 
Scotland, consisting of sandstones (Flétz-lcerer Sandstein) and shales 

with Posidonomya Becher, the limestone itself having disappeared*. 
‘These changes T consider to be intimately connected ith those nnder= 
gone by the same formations in Britain, and to be due to the same 
see couse, namely, the northerly drift of sediment during the 

whoniferous Period. 

Similar illustrations might be multiplied, did space beret but, 
without here entering further into 5 cae Principle, 
merely state my belief that a com BE the relative tribution 
of the calcareous as distinguished from the plat or 
sedimentary, strata of the Carboniferous, Devonian, and Upper Silu- 
rian formations would show, as a general rule, that the rogions of 
maximum development of the one series aro those of minimum de- 


: AAbiongh tbere 9 sated encontormlty botrson ts Lower sal ha pear 
u Rooks of We redeaieerslermeaaite haematite! nd 
nop gine eba development between the arenaceo-argillaceous 
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stony skeletons and habitations. Carbonate of lime, however, when 


important condition to the organic growth of limestones. And not~ 
withstanding that the amount of carbonate of lime in solution in the 
mid-ocean is often extremely minute, yot its solubility enables it to 
Be sae al art a the oon wre no prio ano lay 
can reach ; and it may to aie het a ae 
tions have had contemporary weenelts at some one 
Gg) Th ese bj hich be urged against this 

(g.) ‘one objection whi ry view 

2 eo volatias of trao sedimentary and Magh ioecrrants In tho 
paperanian tla Rocks of Beanies ere 
phalia, and of the Great Oolite of our own country, the 
ae exten sn shales toms Es ie directian, eae one ee 
stones opposite, are not strictly contemporaneous. Thus 
lower and upper sandstone and shale of the Great Oolite, which are 
thickest in the North, are earlier and later than the “ white lime- 
Sais ma tho rey sie peogro a thws change x he iat 
arises very slow progress of those in aracter 
of the land and sea which have couduced to the differences of the 
strata formed in each district. While the lower series of sandstonos 
and shales were being formed over the Yorkshire area, the sea-bod 
aes epanliy peeparing Sor for the future development of calcareous 
strata over the Oxfordshire area ; and while limestones were 
under Oxfordshire, the sea of Yorkshire was still sufficiently 
with sand and mud to prevent their full development in that quarter, 
Another change occurred: the Yorkshire sea again became charged 
with sand and mud, which so far extended its influence to Oxford- 
shire as to check the formation of pure limestone. 

Tn this instance, as in others, there was a series of oscillations as 
the two agencies alternately predominated ; but, while each in turn 
obtained the ascendency, the influence of the other never one 
ceased within certain mite. Thus, while sandstones and shales 
were accumulating in Yorkshire, sandy limestones and calcareous 
shales were forming in Oxfordshire, as the influence of the caleareous 
element was always more or less in force in the southern direction, 
when it was entirely overpowered by the ascendency of the sedi~ 
mentary element in the north, And if we adopt the conclusion of 
Bischof, that it is impossible for any carbonate of lime to be preci- 
pitated at the bottom of the open sea by chemical action, but only by 
the eee of organized beings, we must allow that these 


more clear*. (See also fig. 1, P ISL.) 
* Lam aware that Dr. Wrij preter ta eprlter pe bo 
in quostion, on the parallelism hero stated, which is, E 
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‘We may consider « group of rocks #s primarily representing three 
periods: the first of movement, the second of the third 
of movement again. We have already seen 
caleareous strata depends mainly on the absence of sandy or muddy 
sh nay nda ion betel gli nlm eh 
occur during a long period of from oscillations of as 
Seach ot thesen ton wehe te flee athe 

i into the sea. jee we have - 
Jolism in the three stages :— 

uj 
Se es Oe 


» Movement ” sedimentary strata. 


A tele bt: enia-limestone of the 
Ae Sig Rhine, and in the Upper Silurian Group of 

forth America, The earliest stage is generally formed of sandstones 
and conglomerates, representing those physical changes which intro- 
duced the new epoch. 

(i) Iso-diametric Lines. —We may regard all formations composed 
of sedimentary materials as exhibiting in cross-section a in- 
eluded by the are of a curve und its chord (fig. 4). The end of the 

which tapers the more rapidly will represent the shore, the 

the sea-deep ; and the form of the figure will be vs mo- 
dified by circumstances. The thickest or deepest portion will be not 
at the centre, but between the centre and the shore. 


Fig. 4.—Diagram representing the Primary Section of a Formation, 
bene . Sea-surfnce. ‘The Deep. 








Now, if we divide this figure by « series of lines (A, B,C, &e., and 
a, b, ¢, &e.), each decreasing the sume amount, and trace these 


by 

sort of stratigraphical contour; but, instead of representing equal 
altitudes, will show equal thicknesses. As such, these lines should 

be called iso~picthic; but this word is so difficult of pro- 
nuncistion that I p the torm iso-diametric, or simply isometric, 
Such lines are not intended to show the present or actual thickness 
of the stratn, which may have been in part denuded, but the original 
devélopment before denudation, and may thus be traced over areas 
where the whole has been swept away. In tracing out such lines, 
it is necessary to make accurate com) of sections scattered 
oyer the entire area, and of the original thickness of the strata which 
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South-easterly the “ Sedi ” Strata ; 
. one Meraeenprngt croneh oat betes 
series of earn SAVE eee a ee 

of the Carboniferous Period, from the midland counties of Lei- 


minish in thickness in these directions. In een 
stones become thin as the sandstones and shales become thick. 


attain such vertical dimensions ; but they may possibly bo less than 
those which it reaches in the Rocky Mountains and elsewhere. 
Traced northwards into Northumberland and Scotland, the lime- 
stones, as is now well known, dwindle down in thickness as as they 
become more and more mixed with transported sediment, and in 
Lancashire appear on the point of expiring. 

Traced southwards, the limestone ends against tho shelving shore of 
the old land-surface of the barrier, a8 at Charnworth Forest (fig. 5); 
Fig. 5—Seation ofthe Carboniferous and Triasio Strats lying onthe 

edge of the Cambrian Rocks of Charnwood Forest. 
Charnwood Forest, 





sf iia. 3, Carboniferous Limestone. 
2. Carboniferous Limestone-shale. 4. Cambrian alato and porphyry. 
or is altogether absent, as in South Staffordshire*, on account of 
this district having been above the sea, as shown by Mr, Jukes t. 


Ld Murchison, Proo. Geol. Soo. vol. ii. p. 407. 
 * Memoir on the South Staffordshire Coalfield,’ 2nd edit. 
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(b.) Distribution of the " Strata of the Carboniferous 
Soe ee | 
from the north towards the south, collected from aad 
sources. We shall commence with South 


hampton. “This wotherty ccpateen fo early exemplified in 
the case of the ‘thick coal” of Dudley, which, forming at that place 
‘one solid seam 10 yards in thickness, becomes split up into nine 
distinct seams by the intercalation of 420 feet of strata over the 
northern arva of the coal-field, 


also 
strata towards the south; for, at the north side of the field, this 
seam is split into five beds by the intervention of 120 feet of strata. 
In the Leicestershire Coal-field, the Coal-series sttains a thick- 
ness of about 2500 feet, while the Millstone-grit and Limestone-shale 
never exceeds 150 feet. The “ main coal” of Moira offers another 
illustration in addition to those mentioned above of southerly at~ 
+, 


tenuation 3. 

The three coal-fields of South Staffordshire, Warwickshire, and 
Leicestershire, presenting, as they do, a somewhat similar develop- 
ment of sedimentary strata, lie in the direction of the same series of 
isometric lines, and are to be compared with the coal-fields of North 
Staffordshire, Notts, and Derbyshire, immediately to the north of 

North Staffordshire —The development of the strata in this coal 
field, as compared with that in any of the three just described, is 


aie Bilawng a oes th, Sterne y Me Bale Dleten a 
Products scabricula, rg elias Sl Shuler Memoir, 2nd edit. p. 27, 
Tia renee oo terestoeee icasures in di stated by Sir R, 


+ © Memoir on the Warwickshire Coal-field," yer Geol. Sury. 
4} Memoir by the Author, “ On the Geology of Ashby-tle-ln-Zouch,"" &e., Mem. 
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Cumberland.—It might have boen according to th 
principle of north- ‘ion Tam now . 
to explain, that the sed) series of Cumberland should be 

than that of ire, lying, a8 it does, to the north 


it is an ay er he bg pable of explanation. Tho 
Daimyo ie © Cumbrian Mountains is evidently the enuse 
of the strata; and my friend, » has sug- 


abst dae tst sateen and a shelving shore are sufficient 

to account for these phenomena. There is at least another 

tion, and that is, that the Cumbrian Mountains having been 
Carboniferous 


iy 
lity, however, we have no means of judging of the thickness of 
the Upper Coal-series, as it is incomplete, a vast quantity of strata 
code ‘been removed by denudation from off the presont 


a portion of the true Coal-measures of England, as ocean 
than the Roslyn sandstones, the equivalent of the Millstone-gritt. 
‘The thickness of this division is 1000 feet in the Lothians, an: 


Soe one ay thor ceoe teat pec epeedse 


* Most of these thicknesses have been determined by Mr, pee Tae 
the exception of the Millstone-grit und Yoredalo series, which were 
sored by myrell (See Mr. Binnoy's papers in Trans. Geol. 800, of q 
t 


"emai on the Geology of Edinburgh,” p. 105.1861. ¢ " Vertiol Section.’ 
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lines. ‘The variations of it of the Carboniferous rocks have: 
been fully discussed by Sir H. De la Beche*, who shows that the 
greatest vertical thickness is attained in G) of 12,000 
fect or moro, while east of Bristol the same beds are only 5500 feet, 
and in the Forest of Dean 3355 feet thick. 

Daas capes He fru Deal mioastres a Serer (Ra 
measures sf Derorahire Xt i of cowmes kmposa bis to estes Uris 
the position of these beds with reference to 
calf fon whch iy a pated by a atin there 

Sep Piaiont sacl eaie eee We 


Hmosone formation of Besta and Ch Becheri, to represent the great 
limestone formation of Bristol and Chepstow, it is evident the “ sedi- 
mentary ” elements haye predominated dn Horastisy 3p to the diswd- 
vantage of the caleareous. These changes I have endeavoured to 

atthe Cartouiferns soca, 0 

series, therefore, to the north and to the south 

Pte tases baling to ito lisest aistnces at oe oe eae 
circumstances. Their materials have been accumulated in 
opposite directions, The sources of these materials have been differ- 
ent, and also the direction of the currents. That the Carboniferoas 
series was connected by sea, round the western extremity of the 
oie is proved by identity of fossils in the limestones and Lower 

Coal-measures of the North of England, Central Ireland, and South 
Wales, &e. Zn nach, of heen disseists. ENG, BAYT HOPE NU ie 
tites Lister’ occur in the Lower Coal series. ‘The calcareous member 
was more fully developed in the east than in the west, and extends 
Hae crommnabire ints varie at BGI, ON a4 ASST 
it thins away on approaching the 


3. Now Ariaxric Coxrmveyr. 


Ure of the works of Sir C. Lyell will recollect how that author, 
of the distribution of the Carboniferous rocks of North 
reerey * that the sediment materials increase in thickness 
and bocome coarser in texture as they approach the north-eastern. 
seaboard. ‘Thus in Nova Scotia these materials attain, according 
to Dr, Dawson, a thickness of 14,000 fect $, in which the limestones 
1 ya ead ae le ae From the flanks of 
ny range, westward and southward, into Contral America, 
the “sedimentary ” strata gridually thin away, while the calcareous 
as constantly augment in bulk, until, on reaching the Rocky Moun- 
tains, they attain magnificent proportions, forming, as shown by 
Sir J. Richardson and Dr. Hector, the huge and rugged masses of 
the central range. The tendency of the and 
pesaeante ng Sie nratem fo Tecoma developed in opposite directions 
therefore strongly marked over this Continent. 
* Memoirs of the Geological POLI t te ae ae eee 
} "Acadian Geology.” § Journ. Geol. See. vol. xvii, 


pointing towards 
ment of the Chalk; and the absence of these formations under 
Cretaceous Rocks at Harwich (for an account of which we areindebted 
to Mr. Prestwich) is, I submit, a proof of the soundness of the views 
here advanced +. 


Is it not therefore a remarkable circumstance, that the north has 


apnaling Sia, ove, i 
able uniformity in the operations of nature through long periods of 


The Sr ob wks Tnnd which was coneble ot mani tea ee 

juantity of material must have been very large, judging by the 
chart ppeeannte of the Carboniferous and aide ae strata, scems 
to bave boon com princi of i or ic 
rocks, Itssouthorn limits may raat the western atasties 
coasts of Scotland; and the Highland mountains may bave formed 
outlying islets and headlands. 


§ LIT. Summary of Conclusions. 
(General) 


1. It appears, from the above considerations and examples, which 
further research will enable us to multiply, that calcareous strata are 
distinct from argillaceo-arenaceous, not only from differences of ori~ 

(a fact now generally admitted), but also in the manner of their 
‘ibution ; so that limestones ought to be removed from the class 
of rocks termed “ sedimentary.” 

2. That in any natural group or system of strata, consisting, on 
the one hand, of pane! iJ Lge and ee ce of calca- 
Teous, it appears that lirection e great develop- 
ment of the one will be that of the smallest vertical development of 
the other. In a word, where the one gets thin, the other gets thick. 

3. That, on the principles here stated, the frequent occurrence of 
natural groups of rocks consisting of three membors, the first and 
one tho second (central) caleareous, admits of ex- 

ation. 


* «(On the South-easterly Attenuntion of the Lower Secondary Rocks, da, 
Journ. Geol. Soe. vol. xvi. 
t In my work on ‘The Coal-flelds of Great Britain,’ I havo given a full 
ition of these views, and a section showing the limits of the Carboniferous 
‘Mosozic Rocks over the South-east of England (pp. 258 et aga 2nd edit) 
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PROCEEDINGS 
ow 


THE GEOLOGICAL SOCIETY. 


Fennvarr 26, 1862, 


SPECIAL GENERAL ME&TING. 


It was Resolved that the Annual Contribution to be paid by both 
Rosident and Non-resident Fellows elected after the Lat of 
next shall be Two Pounds Two Shillings por annum ; tho Composition 
for future Annual Contributions being Twenty-one Pounds, 





ORDINARY GENERAL MEETING. 
George Charlton, Esq., Mining Engineer, Dukinfield, noar Man- 
chester, and Julius Ph.D,, Stuhlweissenburg, Hungary, 
were elected Fellows. 


‘The following communications were read :— 


1, On Oe Deter Calera 3 Recent Simis, in he neighbourhood of 
Worvennamrron. By the Roy, Wientaa Losren, F.G.8. 
(Abridged) 

‘Tuese drift-deposits lie for the most part upon a nearly level surface 
of Lower Keuper Sandstone, overlooked eastward by a range of low 
Bunter and Permian hills, of which Show Hill and Bushbury Hill 
are the chief. Other exposures are upon Permian sandstone in the 
town of Wolverhampton, and upon the Coal-meusures of the district 
adjoining. Bushbury Hill is chiefly remarkable for the number of 
travelled blocks of granite and groenstone lying around its north- 
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Ce a 
‘pper Silurian) 

i a pertetad 
t the exposure Oxley 
Bushbury, its physical character 


in.a glacial sea, may have stranded or melted, 
the spot where the shells and pebbles have now been 


* Vol. xvii. p, 446. 








Bd of tentited sendy $i a few stall pobes Bei 
drift, lying at a somewhat higher level, occur 


e? 
if 
i 


have been met with; and fossils of 

like age in a similar at the New Cemetery. I am indebted to 
Mr. Henry Beckett, F.G.S., for some notes respecting this casterly 
extension of the boulder-clay, as also for a notico of other exposures 
at Penn, from two to three miles south of Wolverhampton. At Upper 
i of wood and a broken tibia of Bos. I 


am also informed by Mr. Goorge E. Roberts of a considerable exten: 
sion of these clays, with sandy layers, westerly ; for they are well 
exposed at Acloton, ¢ miles 8.W. of Busbbury, and there abound 


In conclusion, I wonld call attention to the deep ani 
stretching sand deposit described by Prof. Beete Jukes as 
immense quantities around West Bromwich upon tho district 
east of Birmingham*. In the lower part of this sand, which in places 

* “The South Staffordshire Conl-fleld,” p, 325, 
a2 
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The block is of trap, apparently the same as that of the 

island, but at ‘a distance from any neighbouring height as to 

| ceca ‘ition that it could have fallen from it. I see there~ 

no other ‘ia by which we can account for its present 

position ee ee thit it must have fallen from an 
mt of ice. 

‘e have thus two indopendent glacial phenomena which belong 
toa poriod sul it to the formation of the forty-feet terrace, 
showing that the period of its formation belongs to the 
Glacial Epoch. 


Sketeh of the Split Boulder on Little Cumbra, Western Isles, 






[.B. In the foreground tho shore shows glacial strive.) 
SIS cig gepeedicee pate with this locality which 


requires to be noticed. ‘The scratched surface of the ancient terrace 
passes under the sea; and althongh it has been to its i 
action for a of time equivalent in to that of the 
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we have a removal of rock 


Tam conyinced that no decided chango of level has taken place in the 
‘West of Seotland during the historic period ; but there may have boen 
small changes: and it is.no objection to such a supposition that they 
have not been observed and recorded ; such changes of level cither pass 
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contents of the whole three wero at once let loose, and 
the steep channel of a mountain-stream with immense force. 
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most 
* Tho observations of 
North America, and th 
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an extensive northern continent; and that the which 
led to the formation of the marine beds, with arctic was 8 
rome tn wh et 


lways the land-side of the rocks—tho spurs fucing the 
highest mountains of the interior—that was most worn and eatpa| 


motion of ice coming from the sea towards the land, the boul- 
ders and scratched pebbles, when traced to their sources, also indicated 
a seaward transport. Thus, along the eastern border of Aberdeen- 
shire, the glacial stri@ and scores run from west to east; in my own 
neighbourhood at Elion, the general direction is nearly due E. and W., 
ora fow to tho N. of W. ; and a low tract of syonitic, 


that are most worn and in, at “Aberdeon, the surface 
of the granite, when newly un shows the glacial strim and 
grooves Re eae toe Ree oe eee eee 
the Dee, the rounded and polished of the rocks looking 

ae ye Aaa ee en ap tie are 
Epa jennie al pare a 

StS RW ekdug hokeos ttt of Forth a mul- 
titude of instances have been recorded by Hall, Maclaren, Chambers, 
and ‘ing, all indis a movement from W. to E., and at Stir- 
ling from N.W. ects rei nen an te onsen eee 


east seaboard of the island. But when I went tostudy the facts on 
tho west coast, I found it was no longor the same side of the rocks 
that had been ground down ; itis there the east and north-east fronts 
Se en ranca, end She mice anetri iat ee 
eee re eran ct Aresiesiizn are fasteushi nantes 
from the action jr eoneat pati Las er mountains, 

‘The markings along theso sea-lochs are often very striking, and 
have attracted the notice of Agassiz, Murchison, and Maclaren, 








and 

as if by the passage of ice down the valley; and I pointed 
patti ciaecigi/cn, tha Ki-ton axe be 
sent bottom of the glen, it was evident that, were land-ico the cause, 
it must have been in a volume altogether: q 5 cay 

greatly excited by what I there saw ; and since then I 
so fortunate as to discover some other cases quite as remarkable, 
where the cause of the phenomena is more indicated, 

One of the most complete of these was in the aber district of 

ire, 80 celebrated for its Parallel roads or terraces, 

‘igh up among a cluster of hills jing the eastern extension of 
Ben Novis, there is a mountain-pass, of a beautifully wild and 
savage character, where two streams take their rise, and flow in 
eee tions. One of these runs to the N.W, down a very 


This 
Leachach, or “ the Stony Larig,” is at its upper rocky ; 
some strata of quartz, that run verti dae 1h la 
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into the head of Loch Treig down a much glen, simply 
as “the Larig.” Similar evidence of glacial action occurs along its 
ee a a ot eae ee Cree 
yielding more rapidly to the weather, the glacial impressions 
not been so well retained. fargo as 
pose two ice-streams to have sot out in opposite dil 


the N.W., the other to the 8.E, 


to 
miles long, in a N, and S. direction, and a mile broad at its 
widest part. It is enclosed by steep hills on both sides, and is so 
deep that I am told it was never known to be frozen over, Around 
its upper extremity there are many irregular hillocks of unstratified 
stony débris, full of boulders ; these are most numerous in the curve 








iain action of a glacier issuing from pepsi 
dilating as it got out into the more open ground. One bare, flat 


. 2.— View of the North Entrance to Loch Treig, from the hill on 
oe fsa North ride of Glow Spence” 





1. Gravel terraces, corresponding in height with the Jowewt of the Glen 
(G54 fect above tho aca)? ge’. 
surface of gneiss, about 30 yards long, is beautifully smoothed, and 
covered with parallel scratches, scores, and flutings, running straight 
from end to end. The preservation of these markings so distinctly is 
ay, singular: no vegetation or covering of any kind appears to have 
tered them from the weather, and yot the frosts and storms of 
many ages have failed to wipe them out. It is right, however, to 
mention that such cases are exceptional ; for in most places, althon; 
the rock has a smooth rounded outline, yet only a few of Paaee 
scores are visible, and often none at all. On le of the hill, 
at the west side of the outlet, this worn character of the rock is very 
marked, up to a height of more than 1000 feet above the present 
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since the disappearance of the ice, is an excellent of the 
Sa eeale ote tn inene te bel ore ae ‘ell 


that is to say, at es to the direction of the 
pee cae from Loch Treig.” (Ed. Phil. Journ. 
existence of these transverse markings has 


: 
: 


gorge Loch Treig, there had an immense accumulation, 
wi had parted there and gone out in two great streams, ono 
taking an eastward route by Loch Laggan to the Spey basin, while 


t 


linos 
is clearly marked. The bottom of the is here about 400 or 
foot above the level of the sea, while the ine is 847 foot, accord- 


top of 
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is an absence of these fragments also. It has been suggested 
Mr. Darwin that such cases might be b the 
to hi eee eel eae 


‘F 


i 
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its top but a little round speck of an island, where coast-ice would 
have had no shelter and been readily driven away. 
also of the subjacent rock, if caused by the stranding of the 


the valley, the manner in which such immense blocks psy 


have effected all this. 
ithe rents baales Dare banal one cca Na Fenton 
for I found some of them on the top of Bohuntine—a hill on the 
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been filled with ice, which, unable to get out by way of Glen 
pearesirogr eats gion reser hee cat i tes 
Je Saari seit wb aay pe aah ae ha ee eee ee 
Spey basin. When we consider the narrow charactor of the great 
eepent bordered by lofty mountains and numorous side- 

and chi ip oat see Navn Seen ater aie bec bei 

of all these united ice-streams pressing out past Ben Nevis, and 
recollect that proof has been adduced of Glen 


the rough alcara ieee outlines the sea, Gilp (which 
fon sll inlol off tho Set olde of tho las) a low tracy funn the 
A rede loriee cip eng nsrsy oo to the 


of an ice-current diverging from Loch 
On looking at the map it will be soon that, if we produce the line 
of Uj Loch Fyne in a south-west direction, it would run across 
Havldal into Jun Sean near Lach Killspore, Now, I find the gla~ 
ciation Se Tei sie (= froin ooo ja oaees eel ee 


ie 


iis A tags it onwards) had gone right out, over hill 
and dale, ind the ryt of Jura. Let an: one who wishes to satisfy 
himself of this examine first the course the Canal, and he 


30° N.; ascending the slope of the bill, he will find the scores turn~ 
ing gradually to due E. and W., and, as he goes higher <p ouaTiOg 
5 





aie ay 
not at ly; for I believe that the ing of the ice 

Boerne tes cient tas repeat worn 
the bottoms of the much deeper than they were at the 


for, 
ey eee re to hg rath curious Pegecnst 
erosion ani Knapdale may ing to the relative 
levels of the district ike genet et chs. it 
since the time at which the rocks were #0 marked; and when 


‘ion; for although I could not, after much careful 
resist the evidence of i 
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were abraded on their east and south-east sides, indicating a move= 
ment diverging at right angles from Loch Fyne, where there is at 

it a wide opening to the sea, But after studying Lochaber, 
where the facts scem to me clearly to indicate the presence of land- 
ice in a yolume quite as extraordinary as would account for the 


moans of floating ice have to show how the winds or currents that 
moved it could have radiated from the central heights of Scotland to 
all points of the compass, and in each district have always persisted 
40 steadily in one direction ;—how, for example, from a point in the 
middle of Glen Spean, at the junction of the Treig, winds or currents 
could have set out in opposite directions, and in cases at right 
angles to the line of movemont in Glen Treig ;—how the movement 
on one side of Scotland should have been continually from W., and 
on the other from E., and on the north coast from §., and always 
from the land side ;—how blocks, 15 feet long, could have been by 
such an agency lifted up out of the bottom of a valley, and set down 
on tho bare brow of a hill hundreds of fect above there 

advocates of a débdcle have, on the other hand, to show how a sudden. 
and transitory movement, even although repeated, could have lifted 
these blocks and have worn 
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jee moving from the central plateaux downwards than 
any other theory+. In order, therefore, to account for this great: 
laciation of Britain and Scandinavia by land-ice, it is necessary, I 
think, to suppose that the elevation of countries above the sea 


indeed, there can be little doubt of this, if we admit the markings I 
have described to have been caused by that agency ; for along all the 
wide mouths of its sea-lochs or fiords the glacial scori 


hat seems to have prevailed can be accounted for, without sup- 
posing either the sun's heat to have suffered some diminution, 


$38, Bat, while apportioning toland-icoit duo share in the events 
iod, let us not forget the strong evidence which we 
possess of the great submergence that took place afterwards. No 
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* Tt is alleged, however, by Hérbye and others, that in the midland region 
isa rule, ‘They state, indeed, that between 
2° and 634", the eronive agent procedng out of the relatively low 


Jeo strics qui ao trouyent sur 
latitude ont lour point de départ dans Jes contrées de In Sudde 
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§ 10. In Scotland the whole débris resulting from the crosion of 
the rocks has often been swept clean off,—over most of the 
in the North and West Highlands such is the case to a remar) 


5.— Sketch: Scotland, showing the Direction of the Glacial 
ms pray Ahr ot Lon ploy oat 





N.B.—The Tadeo arren totes Ses oon ep Ses wit Wena 


= Direction of Glacial sri, 
‘Norw.—In this little map T havo availed of the materials contained in 


a of the middle n of Sootland ‘an excellent 
bate. fC. Maclaren in Beep ay pe for oe ok 


degree. Toro cunh tock with hie So Ligh tare border- 
ing the Crinan Canal, where the reservoir-lakes are pie The 
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the Gractat. Onrarn of certain Laxes in Swrezentanp, tax Brack 
Foxesr, Guxat Burra, Swenux, Norra Ascenres, end elsewhere. 
By A. C. Ramsay, F.R.S., President of the Geological Society, dc. 


(Pears VOL) 
CostesTs, 
Erroncous theories of the ‘The Lake of 
of Alpine Bloke: ressons for ‘The Lake of 
Old Distribution of the Great Alpine ‘The Lake of Constance. 
Coamiarien Catron Zien oe Gla- ‘Summary regard to the Alpine 
of tho Great Alpine Lakes, Lakes of tho Northern 


Evroneows Theories of the Transport 
1859, in a series mee mato he i the Alpine Ch rT 
lished a memoir ia which North 
Wk ih ns tay an Peart jong other matters, I 
sini ¢ glacit certain rock-basins now eer 
= Oe watersheds in the old glacier-valleys of both those 


separate tok, wih aiiona® to 
many of the lakes in Suther! 

In the same work T also wed on. opiniom that the blocks of 
Monthey, in the valley of the c, and the great erratic boulders 


that strow tho southern flank of the Jurn had 


Th this latter opinion, for it had rT 
ge ee ee 


out in, 
plain of Fisdont and’ mbar. am now convinced, for 
eek that the vast circling moraine of Ivrea, noticed ae in 
1B oe te oeahe reo ad in fete 
into the plain ; while on the north a still greater glacier, long 
described Serpention, Sayed teem: ts valle ce Baa 
across the low country until its end abutted on the Jura. As there 
are still many persons in England who doubt these conclusions, it 
«Tho Old Glaciers of North Wales.’ Longman & Oo, 


angular 

samen oat the old moraine of Cwm 

above Llyn Ogwen in Cacrnarvonshire. Quantities of moraine 
uae valley for two or three miles further down to the 
little marshy lake at Waldbauer, which is also dammed up by 
moraine-rubbish, in one place rudely stratified, like some of the old 
moraine-heaps on the Jura and parts of the great moraine of Iyrea ; 
ba gee alain dolar er terete | 
and flat peat-mosses, once lakes, that diversify the lowlands 
Switzerland. At the w end of the Alb Thal also, at the entrance 
of Menzenschwanden Alb, I saw four moraines c1 across the 
valley, concentrically one within another, thase at 
the end of glacier of the Rhone; and for many miles in the 
below Blasien, 


hee ey and a later examination ofa i fura, 
ly under the able guidance of Professor Dosor, me 
that the ice that the great valley of the Rhone ha had covered 


Old Distribution of the Great Alpine Glaciers At that , then, 
of extreme cold, fae Oe Sa t across the 
Miocene basin re ea 8 Bae vast thickness (No. 1 on 


the Map, Pl. VIII.), ranning from end to end of the upper valley of the 
Rhone, debouched upon the lowlands at what is now the eastern end 
of the Lake of Geneva, and spreading in a great fan-' mass 
extended to the south-west several miles down the Rhone its 
present outflow from the lake, and north-east to the banks afthe Aar, 
about half-way between Solothurn and Aarau. The of this 
Emer end of the glacier, from north-east to south-west, was 


Lake of Constance. Between these, which were tho glaciers 

on the north watershed of the Swiss Alps, several 

enormous, glaciers flowed in a north-westerly direction from the 
* Between Basel and the confluence of the Aar and the Rhine, 
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Tt is well known that after the close of the Miocene epoch the 
rocks of the Alps Te eee 
the contortion af the Miocene strata, as for instance in neigh~ 
‘bourhood of Lucerne, where, on the Rigi (and in other conglomeratic 
mountains on the game strike), the strata are considered by the best 


») 
Swiss geologists to be repeatedly folded and fairly i 50 that 
the basement-beds form tho the mountain instead of its 
bottom, thus, by reversal of dip, ing under the Eocene and Cre- 
taceous strata of the mountains south. whole, as shown 


the rarest thing in nature to find an or 


the vourving and eae of the 
ay to this may i in 
ape a of the ‘Afioome beds lie i 
ary anticlinally curved strata, aes anticlinal bends hay 
been removed by denudation; but i 
difficulties. The lake-hollows in the Alps are, however, encircled by 
rocks, the strikes, dips, and contortions of which aften exhibit denu- 


| 


to 
it is evident that denudation has followed disturbance. ‘The frag 
aetet brea Miocene strata of the lowlands of 
Switzerland proves this denudation. Again, if it be argued that in 
the luke-areas these denudations have been produced by the waters of 
the lakes, it is replied that, though waves may form cliffs, neither 
running nor still water can scoop out deep trough-shaped hollows. 
Secondly, the same kind of argument applies to areas of mere 


— a 
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in an area of special suhsi ; but, im reply 
m the tnvambored lakes of Switearland 
would be easy to show a gradation in size, from the 
tarn that lies in a rock-basin to the Lakes of Geneva and Constance, 
Neither do I sce any reason why mere size should be 
test of subsidence.  Disallowing that test, we should require a grea 
number of pedisl MSDRLdEOR: bach th Cho forin of m Pooks Halls 
contiguous areas. Between the Seidelhorn and 4 
a ein ae 
the north immediately under the Seidelhorn, one for the at 
Grimsel, another for the drained lake at the Kirchet*, and another 
for the lakes of Brienz and Thun. In Sutherlandshire these areas of 
Special subsidence would be required by the hundred, and in North 
America by the thousand. 

Signor Gastaldi, in a masterly memoir on the ‘ition of the 
Miocene conglomerates of Piodmontt, considers with tenson that 
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ence of glaciers during n part of the Miocene epoch. But, 
this, is evident that the steibut of the post-pliocene glac 

* See the “Old Glaciers of Switzerland and North Wales." 

$ .Suglt clementi che compongono i eonglomerati Miceen del Pexmonte* 
Turin, 1861. 

VOL, XVIM—PART I, a 
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at the poi 
en hig on ea oh et 


of the Rhone, the ice, jout 12 in breadth, and its delta, once 
2780 foet thicVilloneuve and Bex, is 12 miles long. 


1230 feet above the level of the sea, and 
eastern end, according to the soundings af 
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subsidence, all the pro~ 


hypothesis, 
to say that the Lake of Geneva is too 
amere line of fracture; and I know of no reason why 
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or gaping 

in Switzerland, which many eh will conaldee with eta 

jetiy the result of the old and long-continued subaérial denudation 

of highly disturbed strata. I could enter on details to prove this point, 

bat | rather to the rock-geology of Switzerland than to the 
matter in . 

Ath. Those who do not believe in the existence and excavating 
mm eee eeaciyemal code will at etee) pee 

‘area of the Jake cannot be one of mere watery erosion ; for ordi- 
‘nary running water, and far less the still water of a deep lake, can- 
not: out a hollow nearly 1000 feet in depth. 

Now, if the Lake of Geneva do not lie in a synclinal trough, in an 
area of subsidence, in a line of fracture, nor in an area of mere 
‘aqueous erosion, we have only one other great moulding agency left 
by which to modify the form of tho ground, namely, that of ice. 

‘When at its largest, the great glacier of the Rhone (No. 1 of the 
fap, Pl. VILI.) debouched upon the Miocene beds where the eastern 

the Lake of Geneva now lies, The boulders on the Jura, near 


Peareeeeae Reowrptieal Fora; 12M, yok g 107, ane ple 2. 
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Nouchitel, at the point on the Map marked B, prove that this glacier 

prearahrtrp oyna eead eveyone e aees aa and, 
where it first flowed out upon the plain at the mouth of the valley 
of the Rhone, the ice, according to have boen 
at least 2780 feet thick *, Add to this the of the lnke, 984 
feet, and the total thickness of theice must have about 3764 foct 
at what is now the eastern part of the lake, fig. 2+. Iconceive, then, 
that this enormous mass of ice,pushing first north-west and then partly 


Sir ht lenngg geaeer pgp alr geere meet pepe tera 
fering in points of detail. Near the Lake of Neuchatel, on the flank 
of the Jura, the fan-shay Feprnrenry na gigs Bos 
its greatest height, aw in size and pressed on as it was by others: 
that descended from the north snow-shed of the mountains between 
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les Ot Ee ee 
near its immediate bounds is a true rock-hasin ; for on 
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river near the lake, still, at Solothurn, strata in place come 
to the river-bank on both sides, the river being 1414 feet above 
sea, Under any circumstances there must therefore be a 
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the lake now lies, a greater quantity of the Miocene strata on which 
it rested must have been ploughed out there than further on towards: 
the north-east and south-west. ends of the glavier, towards which 
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are necessarily such re-entering angles, from the common action of 
running water; and, in Switzerland, ere these valleys were filled 
with ice, they existed in some shape, and were drained by rivers that 
deepened them and gave them a general form preparatory to the flow 
of the ice that largely modified their outlines. I should no more 
consider the re-entering angles a sign of gaping fracture in these 
valleys than I would the bende of the Welah rallovsor of the fortaons! 
Moselle, But even if at first sight one were inclined to believe the 
space between the opposite cliffs between Brannen and Flihlen to bo 
an open fracture, if we take a moderate average slope for each side, 
say of 65°, and produce it below the water, we get a depth, ere the 
lines meet, of between 7000 and 8000 feet—a very imy 
depth for the original hollow of the lake. But it may be said that” 
the fracture has been much widened by degradation, the line of the 
break merely giving a line of weakness, along which the surfaee- 
drainage might widen the valley. If, however, we only take an angle 
for the sides of the lake giving a moderate depth, the necessity for a 
fracture does not exist, and we recur to some process of mere erosion 
for the scooping of the hollow in which the water lies, that process 
having, I consider, been the long-continued grinding of the ice of 
the great glacier No, 3 of the 

The Lake of Zurich.—The Lake of Zurich rans from N.W. to 8.E., 
across the average strike of the Miocene strata, which are much dis- 
turbed towards its eastern end. It is bounded by high hills, much 
scarred by the weather, on which the different Miocene strata often 
stand out in successive horizontal steps. The Linth Canal and the 
Wallen See lie in an eastern prolongation of this valley, which is 
still further extended be sedan ad the Upper Rhine at Sargans. 
The lake is about 25 English miles i i 
broadest part. A great moraine dams it up at its ontflow at 
Zarich; anda second forms the sh: ‘at Rapperswyl, where the lako 
is crossed by a long wooden bridge. ‘The general lovel of the water is 
1341 feot above ee a Ta and the bottom of 
the lake is therefore 702 feet above the sea. 6 limestone rocks at 


g 


its precise level. The long hollow was in old times entirely filled by 
the great glacier (No.4 in the Map, Pl. VIII.) which desoonded from 
the mountains between the Todi and the T'rinserhorn, through the 
valley of the Linth, to Baden. 

The Wallen See—Tho Wallen Sco lies in a be Arete 
cliffy slopes of Secondary rocks rise from 2000 to feet, and in 
the Leistkamm 4500 feetubore thesurface of the lake. The lake itself 
is 1391 fect above the sea ; and from the great steepness of its banks it 
may be inferred that it is exceedingly deep, but none of the authorities 
T have consulted give its soundings. A branch from the gre 
Rhine glacier (No. 5 on the Map) joined that of tho valley of 
ene arial SDA0Ng, Se 20 re 
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the Adda,—a system of glaciers so large that, like that of 
Tyrea (No. 8 of the Map), further west, they protruded their 
Spear rarrss 0s far south on the plains of 

mbardy, 

‘The glacier of Ivrea (No. 8 on the Map), when it escaped from 
valley of the Doire, deposited a moraine at it 
of Ivrea, rising in mere débris 1500 feet above 
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great Lakes of Maggiore and Como are, I believe they also were 
scooped out by the grinding power of long-enduring ice, where, under 
favourable circumstances, the glaciers were confined between the 
mountains, and therefore thicker than the glacier of Ivrea where it 
debouched on the plain, sDisgracen Torieelire Eel See 


Stanmary with regard to the Alpine Lakes—And now, in: 
the subject: af the origin of the of Switzerland and North Italy, 
T would remark— 

Ist, That, ench of the great lnkes (see Map) lies in an area once 
covered by a yust glacier, There is, therefore, a connexion between 
them which can scarcely be accidental. 
nr le et 
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Semana ec ene a ee 
the mountains, 


Sth. Most of the lakes are broad or deep i whi ths 


being 
girl ling mode rating the ante of he j, the long 
and broad Lake of Geneva,scooped in the Miocene lowlands, is 984 feet 


deep, and over its area once spread the broad glacier of the Rhone, 
ted cinta le a the glacier that over- 
hice pied! bedi praey edon prtar ota, 
and equally large, ix 935 wns overspread 
Feet atte The aleot gio aad 
Como, deepest of all, ota te naiowe "vallaya GF thet ac 
Secondary rocks of the older Alps; and the bottom of tho first 
is 1992 feet, and tho latter 1043 feet, below the sea-level. 
Both of these lie within the bounds of that prodigious 
of glaciers that descended from the east side of the Pennine 
Alps and the great ranges north and south of the Val Tellina, and 
shed their moraines in the plains of Piedmont and Lombardy. The 
depth of the lakes corresponds to the vast size and vertical pressure 
of the glaciers, Tho circumstance that these lakes are decper than 
of the sea doos not affoct the question, for we know nothing 


ek 


about the absolute height of the land daring the eee ee 
"Tho Lakes of Thun and Briens form part of one great hollow, 
ett tg a Digital a » or nearly 300 feet 


below the level of the sea. They lie in pati ee eee 


ects but still large descended the of the 

Mis completes the evidonss, 
Lakes of the Northern Hemi generally. —I shall now make a 
question 


peer ti this ‘subject om tho glacial 


eet is Iemarkable that in fegalitecampring gpa 
ward, lakes become #0 vt sxe nun rena 
led to suj the existence Scoreion eras 


their num! oe ee eae which they occur. 
Fea as em niea tha aaprot Hons Meatices ca 
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Loch Lomond and Loch Katrino, probably, greater 
ot Srna of th se Sd in ery cases 
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of the surrounding drift, which indeed in some cases may be the 
canse of the retention of the water. Notable examples of both 
oceur in the lowlands of Fife and Kinross, and of trae rock-basins 


EE 
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IT havo not yet had an opportunit sy deeegh ul he longs 
peninsula, which, geologists aro a is, 
and breadth, ‘one of tho most wonderfully 
world, On the west, descending from tho patter 
roches moutonnées plunge right under the deep fiords ; 
east, in Sweden, all betwoen the mountains and the 
the Gulfs of Bothnia and Finland, and up to the North 
country is covered with a eee 
America, the Lewes, the North Highlands of 

intense glaciation which all of these countries have undergone, 
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domarin plier and Tn pera of Scotland tome of two Lake blag 


places than tho neigh! sea, T incline to attribute 
this ti dp to the grinding power of that of old flowed down 
valleys, when possibly the land may have been higher than 


at 

par Tt may, however, only arise from unequal deposition of 
detritus. If the emer view be admitted, raiso the land so ey 
i pe 


narrow lakes of Switzerlan 
aaNet aecearetat 
Ol 
‘The Glacial Theory.—Furtharmore, considering the vast areas over 
whieh the phenomena doscribod are common in North America and 
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Manon 19, 1862, 


baoee are Buchanan fot MLD. Woodgate, Mal 
yswater; an ., vern, 
elected Fellows, 


‘The following communications were read :— 


1 Or tha: Biseranceces aed, She monte epee a ea eee 
the Enxx, the Communtaxy Pram, and the Sovrn-nasr of 
rriessuree. By Professor R, Hancvnss, F.RS.L, & E., F.G.8, 

Contexts, 

1. Introduction 6. Country North of Penrith. 

2, Section near Kirkby Stephen. 7. Sandatones of West Cumberland. 
hg IS Great Ormaide to © aacasinee it Rept seslere est 
4, Country between Great Ormside 9, Orpen 10, Bt, 

and Penrith, 11; bess Porlan rate eh- 

B. Decco i, see eres te as) 2 vacter and age, 
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onst, 

miles, It occu the whole of the Cumberland = 
emall portion of the parish of Aikton; and, in Wostm: 
occurs on both sides of the Vale of the Eden. 
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already attracted the attention of geologists. Those contiguous to 
the Penine chain are referred to by Dr. Buckland *, Those of the 


‘These deposits ax they occur at Kirkhy Stephen, have been noticed 
by Prof. Paes 
Mr, Binney has also described the naturo and age of some of these 


* Geol. Trans, 2nd Series, vol. iv. p. 105 ef ¥P 
+ Tbid.vol. iv. p. S83 ot sey. sy Tbid. vol. ip. 9. 


= 





1862.) 1 
At the old saw-mill at Kirkby Stephen the “hard brockrams” are 


that they are rapidly thinning out, Th Sebi clays, 
reich coutlaise nce tianaedl earth site TE Ese me aee 
of an escarpment; and at the Brewery, to the west, the “ rotten 
brockram ” again occurs. 

_ North’ Ail pel ere patie teraca 
is an extensi building-stone) is seen. 

‘Tho lower or“ rotten brockram” has « diferent mineral mature 
from the “ hard brockram ;” it consists of yellow limestone fragments, 
imbedded in a matrix of light-coloured sandstone; and it is moro 
persistent in its occurrence. As it is secon in the Bela Water and 
the neighbourhood of Brough, it has been described by Mr. Binney, 
who has also pointed ont the great abundance of soft sandstones 
"bape repre ney rth of Brough, the 

its of a nature e country ni » 
“rotten brockram” Lele oan rend Waren (ands Se Cee 
this, under the western escarpments of Romanfell, the upper thin~ 
bedded sandstones have been extensively worked. 


§ 3. Section from Great Ormside to Romanfell. (Fig. 2.) 

The section showing most satisfactorily the sequence of the sand~ 
stones and the accompanying strata in the north-west of is 
one traversing the Vale of the Eden, from Great Ormside on the west 
to Romantell on the east. 





Fig. 2.—-Section from Great Ormsidle to Romanfell. Length Smiles. 





Professor Sodgwick notices the brockrams as they occur at Little 
Ormside, and at Burrels, a mile N.W. of Great Ormsido *. 


* Geol, Trans, 2nd Series, vol. iv, p. 358, 
VOR, XYEE.—PARE 1. 
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At the smelt-mill, above the village, the dip of the upper sand- 
stones is reversed; but here they are contiguous to the great Penine 
fault. On the opposite or east side of the fault, Lower Silurian 
rocks are seen dipping N.N.W. at 50°; and on the west side of 
eter a Sr eee ieee 
fo thickness, dipping erty 
the Curboniferous series of Wi F 

The section from Great ide to Romanfell affords 
ascertaining the thickness of the inferior sandstones and 
‘The dip of these averages 10° E.N.E.; and the distance 
western margin to the spot in Hilton Beck where 
occurs is about two miles, measured ncross 
give a thickness of nearly 2000 foet to tho inferior 
next series, including the yellow sandstones below and 
above, with the intervening deposits, has a thickness of nbout 
and the upper sandstones are here about 700 feet in thickness. 

§4. Reference has already been made to the occurrence of the 
breccias at Burrels. These are also seen on the east side of the Eden, 
immediately below Appleby; and at to, an eastorn oxtension 
of Appleby across the river, the false-bedded sandstones also occur. 
At Hungngg, a mile B.. from Appleby, the higher members of 
the breccia are seen, having here been extensively worked for their 
limestone fragments; and a short distance from this eastwards the 
clayey zone comes cn. 

No traces of the breccias occur north of Hungrigg; and with this 
thinning ont of the coarse portion of the inferior sories, we have a 
greater development of the sandstones proper. 

To the north of Hungrigg no section can be obtained comparable 
to that across the Eden from Ormside to Romanfell, but many ex- 
posures of rock are seen which exhibit the sequence of the several 
strata, 

At Long Marton, three miles north of Appleby, in the stream above 
the bridge, the inferior sandstone occurs, being the higher portion 
of the series. The clay-beds also were formerly wrought on the 
south side of the village, at Haa Plaister Sear, for the gypsum which 
they here afford; and the upper sandstones are seen in the streams 
between Dufton and Knock. At Stamphill, a mile N.W. of Long 
Marton, the red clays and gypsum were also Sormacty wored and 
at Townhead, a quarter of a mile N.E. of Kirkby 
exposure of these now occurs, for here they are worked to a consi- 
derable extent. At this spot a mass of gypsum, called “ Haa Plaister,” 
about 9 feet thick, is seen resting on bluish clay, the gypsum itself 
being capped by about 7 yards of boulder-clay, 

The level country W. and N.W. from this affords no sections 
until we reach Cliburn, where the false-bedded fluggy sandstone 
has been noticed by Prof. Sedgwick*. From Cliburn this extends 
northward ; and, forming Whinfell, it here exhibits its normal false~ 
bedded character well developed. East from Whinfell this sand- 
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* Op. cit. p, 386. 
eZ 


on Penrith Beacon nearly in the condition of 
sand, form the lowest beds here. Harder rocks succeed these, having 
a false- and flagey nat false 


sandstones make their appearance with an 
continue to beyond Melmerby, and are well seen ‘in ae Rake Bock, 
three-quarters of a mile E. eecta:#Eiey where thy wtine fale East 
against a mass of trap occupying the line of the Penine fault. 

of this, Lower Silurian rocks, overlain by Old Red Sandstones, passing 

upward to the Carboniferous a occur. The rocks here hayazved been 


fell. In the former, eclirrei ie tateenae ere 
inferior sandstones, und a total absence tho breccias, which are so 


latter, and equal the total thickness of the inferior sandstones a8 
seen hetwoen Great Ormside and the plant-beds. Measured along 
the dip, which averages 10°, the lower sandstones of the Penrith 
section extend more than five miles; and from this it would 

that the total thickness of this portion of the rocks here wi 

nearly 5000 feet. 

§ 6. North from the line of the last section, numerous exhibitions 
of rocks appertaining to all the three groups are seen. The lower 
sandstones form the ridges which occur on the east of the Lancaster 
and Carlisle Railway, and are extensively marked on Bowscar and 
at Brownrigg in Plumton, where, in a quarry affording flags remark~ 
ably like those of Corncockle and Dumfries, footprints similar to 
those of the Scotch localities have been found. 

_Impressions of the same nature have been also noticed by Mr. 


are not 8o distinct as the impressions at Brownrigg. er 
Fell the same flagsy beds, with i 
East from this range of hills we have also, in the Valley of the 
* Geol. Trans, 2nd Series, vol. iv, p. 112. 
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‘The rocks seen in Ive-gill have the same general arrangement a8 
that which obtains in the Valley of the Eden, the 
being in the direction of the dip. This change from E.N.E. to N. is 
4 gradual one, as is well shown in the strike and dip of the argilla- 
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pene clay-beds. On the west side of the at High Stand, 
gypsum is now extensively worked, the section of tho qui afford~ 
B 


soe th a of tho nguyen N. at 20°, 
At Wetheral Pastures we have also this sandstone ing in the 
same direction at an angle of 10°. At the dip of this sand~ 
stone is N.N.W.; ea retina ye eastward to beyond 


From this the fault runs N. to serge rand 
below the bridge. From Lancreost its course is NWN. fe 
espe pe enton Linns, on the Liddel, as described 

i indantiniace eee 

* Op. cit. note, p. 385, 
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Fig. 4.—Seetion across the bars prar be sic time ie oP 
Distance 15 miles. 





§ 9. Organic Remains, 

Reference has been made to the occurrence of fossils in the yellow 
beds at Hilton Beck. ‘The strata affording these form the lowest 
portion of the argillacoous series, und have, as before stated, a great 
affinity to the marl-slates of Midderidge, The remains consist prin- 
cipally of Plants, specimens of which were, through the kindness of 
Se eie ie submitted to Professor Heer, who determined their 
general Coniferous character. The remains consist usually of leaves 
and wood, and in one instance of a cone. This, Sir Charles 
suggests, is of some importance, especially if the strata be Palwozoio, 
since the absence of cones in Coal-strata induces botanists to regard 
the Conifer of the Carboniferous epoch as having a ¢axoid character, 
“and, like a great majority of the Meta of the southern hemisphere, 
as berry-bearing, and not cone-) 

Through the kindness of Mr. Wood ‘of Richmond, Thad an oppor- 
tunity of examining the marl-slate of Midderidge, and was furnished 
by him with fossil plants from this locality, which are remarkably 
like the fossils from the Hilton beds. Besides the remains of eoni- 
ferous leaves, this locality affords ferns referable to Neuropteris and 
Sphenopteris. Of the latter, one form seems nearly akin to 8. erosa 
(Morris), a species from the Russian Permians*. Remains are 
found ne ee ae to Weissites (Giippert), resembling that 

‘imitz (« ‘ersteint 
Tnlllonaden soos des Uni hn Stns Su viii, 
fig. 8). A having aspect Caulerpites selaginoides 
(Sternb.) occurs here; and, with this, leaves identical with those of 
the Saxon Zechstein, as figured by Geinitz (tab. viii. figs.11, 12, 13), 
are found. Detached leaves, resembling Cupressites Ullmanni, Brongn. 


* Seo * Russia nrid the Ural Mountains,’ plate C. fig. 3. 


sy 
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a thos mine area ee any aera Ue Ree 
nity to Rothliegende of England, especially 
tht persion wih fee the Ornate and in ton 
The Corncockle area exhibits the lowest beds of the Scotch equi- 
valents at several spots where these abut against the Lower Silurians. 
‘These lowest beds are breccias made up of fragments of the surround~ 
ing Lower Silurians. One lobalify ine speedo Ha See 
the inferior sandstones in proximity to the Carboniferous rocks, 
Hers the beoses bound ix Ranezns fagieeies Vern ee areca 
the lower breccias of Burrels, and, like these latter, were formerly 
wrought for the limestone which they contain. 

Above: the lowes aoa ee Sasa ere one ae 
at Corncotkle, occur; and any section taken across KER 
Annandale would exhibit the arrangement seen in fig. 5, w! is 
an extension of that given by Sir Wm. Jardine *, 


Fig. baliaeemtthe ki trrpar minions 
Distance § miles. 





3 Sant ith Fo Fins Core Mu 
2, Permian breccia. 1. Silurian rocks, 
The Annandale Permians do not show a full series of the Rothlie- 


in order to see the other members, it is to have 
ears bo tee Nitatals areas. The one which best exltbite this 
is seen in the district around Dumfries (fig. 6), extending from a 


Fig. 6.—Secti ne tas af the Mid the southern part of the 
¥: xe Valley of the he Ni x 


Mabie Hille, River With. Craigs Locher Mom.  Forthorwall. 
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4 comparatively recent geological period is a fact which has 
boon familiar to the geologist. at Bor net tans sibel 
of living species still in a perfect state of preservation, fringes many 
Lsleghinticimde taste i cry hf ee eater ay tees 
fect above tho present sea-level. This difference of i 

point either to different periods of upheaval or to one great 
movement which varied in intensity in different parts of the island. 
For facta so well known it is only necessary to refer here to the 
papers of Mr. Smith of Jordan Hill, Mr. Maclaren, Mr. Chambers, 
and others who have described the evidence which different parts of 
the Scottish coast-line furnish as to a recent rise. The object of the 
present communication is to inquire how far we have data for ascer~ 
taining the time at which at least the later stages of this rise took 
place. 

Ever since the publication, in 1888, of Mr. Soi ewe are 
the lgst changes of level in the British Islands*, the belief has been 
universal that no alteration of the relative position of sea and land 
has taken place within the last two thousand years, the coast-line 
being the same now as it was at the time of the Roman invasion. I 
shall have occasion, in a subsequent part of this paper, to examine 
the evidence on which such a belief is founded. With regard to the 
centuries prior to the Christian ora, Mr. Smith remarks that ly 
no change of level has taken place within the human periodt+. For 
this statement, however, he adduces no other foundation than that 
mounds known as British tumuli, along with vitrified forts, exist 
close to the margin of the present high-water mark. The di: 
of canoes in an elevated part of the old alluvium of the Clyde, 
of other antiquities in that of the Forth, tended to throw some doubt 
on Mr. Smith's assertion. Mr. Chambers, in his volume on * Ancient 
Sea Margins’ (pp. 18-22), published in 1848, refers with hesitation 
to the possibility of these canoes having been in use prior to the last 
shift of the land, and the same view waa entertained by other geo- 
logists ; but in October 1850 he published an account of some anti- 
quities found in the Carse of Gowrie which he conceived to have been 
brought by an abnormal inundation within the historical period, 
and he then acknowledged his belicf that those of Glasgow had been 
similarly imbedded, and that consequently they afforded no evidence 
in favour of a change of level since Scotland had been tenanted by 
mant. 

Such was the state of the question when, in the spring of last year 
(1861), I obtained evidence which seemed to show that a of 
the coast of the Firth of Forth had been elevated not only within 
the human period, but even since the first years of the Roman 
occupation§. This observation involved so wide a departure from 


* Edin, Now Phil. Journ. xxv. p. 385; and Mom. Wern, Soo, vol. viii. part i 
+ Mom, Wern. Soo. vol. vii. p. 38. 


ol alix. p. 283, 
Fain, New Phil. Journ., new serics, vol. xiv, p. 107. Since this 
‘ten, more recent excavations hare shown the existance of mediates 
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Along the margin of the Clyde at Glasgow, the raised beach ex- 
tends as a level terrace of varying width, its surface lying about 


deposit 

so high above the limits of even the extremest spring-tides or the 
highest recorded river-floods can only be accounted for actual 
upheaval of the land. No transient flood, of what magni soever, 
could deposit well-stratified lamin of fine silt and mud in regular 
succession to a height of 26 feet above the ordin: of the 
estuary. The bed of tho river, along with the A 
must therefore have been raised; and hence any remains which may 
occur contemporaneously imbedded in these alluvial deposits must 
have been involved in the same upheaval. If it can be shown that 
human works of art lic beneath some of the undisturbed silt-beds, it 
will follow that the clevation has been witnessed by man. 

Haman remains have been especially abundant in the alluvium of 
the Clyde. There is comparatively little variety, however, in their 
character, inasmuch as they have been almost entirely connected with 
the primitive navigation of the river. Within the last 80 or 90 
years the hulls of no fewer than eighteen canoes haye been exhumed, 
some of them even from under the very streets of the city*. The 


ae 


work entitled « Glasgow, Past and Present,’ With only one exception, 
they were all formed of single oak-trees. Two had evidently been 
scooped out by the action of fire; others had been hollowed with a 
rough implement, such as a stone axe; while several were cut 
beautifully smooth, evidently with metal tools. Hence a gradation 
could be traced, from a pattern of extreme rudeness to one showing 
considerable mechanical ingenuity. The average depth beneath the 
surface of the ground at which the whole were found was about 19 
feet, or about 7 feet above the level of high watert. They all lay 
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former period, renee y mR RAT eT 
surface of the ground, which is tolerably uni ee, 
och an inference follow. ven ffcan {he osoarrun6s of ths remnant 
in distant parts of the very same stratum. A canoe might be eap- 
sized and sent to the bottom just beneath low-water-mark ; another 
might experience a similar fate on the following day, but in the 
middle of the channel. Both would become silted up on the of 
the estuary ; but as that floor would be perhaps 20 feet deeper in the 
centre than towards the margin of the river, the one canoe might 
actually be 20 feet in the alluvium than the other; and on 
the upheaval of the alluvial deposits, if we were to argue merely 
Feemn the dente wih ti Seta ee are 
nounce the canoe found at the one locality to be immensely 
Baan fhe chan goatee Sha ted el ot a eae 
very slowly, and that it must therefore have takon a period to 
Soeaiee evel whee ee Again, the tides and currents 
estuary, ing their direction, might sweep away a con~ 
siderable mass of alluvfum from ho botton, laying bere a cance tat 


general plane, These two , found in 
naturally be classed together as of the same age, and yet it is 
demonstrable that a very long period may have 

date of the one and that of the other. an association of these 


race of savages. It is, indeed, i ‘ible to avoid the conviction 
that the rough-hown, fire-burnt onk-tranks must have belonged to 
an earlier time than that of the smoothly cut canoos, and that these 
again date further back than the Pep LRTe Tee 


Bronze Period, af in boat came not within the Period of 
Tron. We seem to sce, in the various stages of mechanical skill 
shown in these primitive vessels, a record of the gradual progress of 


* Sce Dr. Wilson's * Prehistoric Annals of Scotland,’ chap. ii. 
YOR. XVIET.—PART 1. @ 
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If now we cross the island to its eastern coast, we shall find the 
shores of the Firth of Forth bordered with a belt of alluvial 
deposits similar to those of the estuary of the Clyde. This belt 
reaches its greatest extent on the south side of the Firth, where it 


shells belonging to species that still live in the adjoining estuary. 
em of peat, with great numbers of oak-stems, occur in the silt; 


hrey. 

threy, lay a piece of perforated deer’s horn, unmistakeably a work of 
human fashioning +. They were, in short, two harpoona, one of 
them having still partially attachod to it the fragments of the wooden 
handle by which it had been wielded. ‘The circumstances under 





juninted isa casual remark by Mr, Smith, of Jordan-hill, in his paper on 
‘Changes of Level in Unie Islands," 





‘ , “; : * 
of suicide murder is still in some of Scotland. 
Ford, co 


iii, $27; Edin. Phil. Journ, xi. 220, 415; Mem, Ween, Soc. ¥. 437,440, 
also Wilson's Prehistoric Ann. of Scot. p. 33; 
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‘These features seem to well with these of the more per= 
foct of the Clyde canoes, and to j the inference that they were 
1h da Genes arrest mmeraenin ei 

But in the Carse of the Forth an implement of metal has actually 


been found, and one formed not of bronze, but of iron, It was an iron 
a little to the south-east of the place from whence 
the Dunmore whale was obtained. The exact depth at which it lay 


i 
i 
I 
[ 
: 
i 
i 


ice, I think, can hardly be avoided, that not only was the up- 
heaval effected subsequent to the first human immigration, but that 


with a flat plain, which on the north side ds into the broad 
tract of country known as the Carse of ie. Its general 


"4% Prohistori Ann. of Scot. p92 
| Nimmo! Hotoryof Biting 2nd edit. p. 74; Chamberwe "Ancient 
‘a i x » 74; '* 
aol Paces ee Bitte ato 
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tween Kinnaird and Fingask, bore the remains of aring to which 
ships wero fastened when the sea ran at tho base of the hill, Mr, 
Chambers adds that, a few before the appearance of his volume 
on ‘Ancient Sea Margins,’ “ there was a man i who alleged 

he i nesting 





and estigal 
ict was an iron boat-hook, found in 1837 by some work~ 


to the fact that a accession of land has been gained from 
hie ou itch woe aay out if aot actually wetness 

jod dates in Scotland from the year 
80 of our era, when Agricola Jed the Roman legions seross the: 
‘Tweed. Is there, then, any evidence to connect the elevation of the: 
Scottish const-line with the time of the Roman occupation ? 


ident 
existing level*. This statement has been the foundation of all the 


daring soma of tho great floods recorded in Kitory. Such an explanation 
Tevet bot only likly fut ne ipo fects of a storm 2 








surfhce-soil 
. Lastly, if mula any sediment to have been deposited by such 
tenflood. if would not ave rf the form of stratified of fine 


when tho bed of the estuary stood nt lenst 25 lower than it does mow. As 
they rose, and the channel shallowed, ee fincet silt gathered round their 
margins, forming now the rich allayial soil of th 
ee Wern, Soo. viii.p. 58, and Edin. New Phil. Journ. vol. xxv. for 1835, 
-& 
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allowed so long a space to intervene between the sea-shore and the 
end of the wall, as that which now separates them. The 


higher, 
a body of mgt enly march nerd on He 
a men might un} i its end. 
axes though now so far removed from the sea~ | 
‘is rampart of Severas extends further seaward than the 
one of Hadrian. How far the change may have been due to a 
silting up of the estuary, or to an actual clevation of the land, can 


«Sibbald, His, Ingit pp Stand 1, See leo Gordon's Tinea Sop 
* ibbal ng ‘einen pee | 
srrota that in bis time ruins of dhe Roman Camelon resembled those of a modern 


in. New Phil. Journ., new series, vol. xiv. p. 107. 


n ad 


be acl culture, “ 

sites of the camps, ramparts, 

aries had left to mark their “ With regard to the 

of these forts,” he * the Romans seem to have been by 
the ciples which now-a-days would direct in the 
execution of works of a like nature. A Viglen ecbsoe cil ta 


th 
iE 
Res 
EEX 
eft 


a 


of 
the m of people then living, contends that there was 
to believe that the firth flowed considerably higher in 


. Stuart, the most recent writer who has treated spe- 
antiquities of Scotland, is still more explicit. 
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Gottingen, and M. Pierre Merian, lute Professor and Rector 
University of Basel, were elected Foreign Members. - 


‘The following commnnications were read :— 








Seen nee ra aay rics nos Oe 
it -water-mark, just as in our own day an 
of stone-work are constructed which the tide covers twice 

Tt docs not appear, howover, that anything of tho kind has yee bean 
described. In short, 40 far as Lam aware, thers are no romaine of Reman build 
ings which would be submerged by a depression of the laud to the extent of 20 
oF 25 foot; and there seins, to be no ial evi 


to 
tho beginning of our era, while the evidence which docs exist, whether of anti= 
quaries or of antiquities, ends materially to conflem that conclusion. 


. il 
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ly Li ccna from the Mowxtars-Loustoxe of 
Youxsmmn. By Jaws W. Kiuxny, Esq. 
[Communicated by Thomns Davidson, Eeq., FBS, F.G.8.] 
‘Tue remains of Chiton noticed in the present, were sent to me 
pa arrose rpg A aad ', of Settle, 
ith permission to describe them should it to me desirable 
td ot ge Hy ay them with species 
already described, I agreed to draw. un 8 Slings Seeount at Ean 
iat ast ei Z itional materials; but 
to an expectation of the 3 
chs epi ngntImen redtl owel ers 


vicinity of Settle, and apparently near the buso of that subdivision 
of the Mountain-limestone of Yorkshire; but I 


id 
3 
a 
5 
i 
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Se srusoat & oieein tae inly belongs to 
the Lower Sear Limestone of Phillips. So far as I can judge, the 
bed is nearer the bottom than the top of the Lower Scar Limestone ; 
but, from the bed only occurring in one 
strata have been disturbed, I hardly dare vonture 

ied ro a io thn ery le oh Ci ta hh et 


[fussianum, F 

Kon., Enquis?, Do Kon., an abundance of beau- 
sod’ ona “riatas, vars sri, Phill, td 
several other species of Goniatites, Orthoceras, and Nautilus; also 
Patella imbricata,» Buccinum, Cypricardia trapezoidalis, De Kon., a 
ee Peeten, and other Conchifera, some in great abundance. The 
Bruchtopods are Rhynchonella angulata, Terebratula hastata, 

a Spirifera cuspidata.” 
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As the following descriptions refer to the features of tho 
plates discovered, which can only give but ideas of the 
paces rire ay beens dare it it to leave two 
unnamed, so that we who follow in 


one represent the present 
plate rather more than semi- Figs. 1 & 2—Posterior 
circular marginally, depressed posteriorly of Chiton Bur- 


angulation obtuso ; 
i , flatly rounded, terminati 
rirfen donbonteert dial ry 


one described. It shows the apex, most of 
Soa Se a eee 
aroas. @ apex is acute anc : z 
dorsal area rounded and paste aire Lay S 
tudinally; lateral areas slope rapidly, nl- 
most at a right angle; shell thick, surface 1. Upp vow 
similar to that of the posterior plate, and Lateral view, 
size proportionally the same. 

ihe near position of thee tea, and their similarit iy eae 
face, and shell-thickness me to consider them to belong to one 
individual, hence to the same species. 

As a slight acknowledgment of the value of Mr, Burrow's re- 
searches in paleontology, particularly of his discovery of four 
eh ee es Ee eS ee 


2, Currow cororarvs, spec. nov, Figs. 3-6. 


Under this name I include an intermediate and a posterior plate, 
which, from their size and general character, appear to belong to 
one species, 

"The intermediate plate is one-fourth wider than long, and much 
longer medianally than at the extremity of the lateral areas, as both 
anterior and posterior margins trend inwards as they proceed from the 
median line to the lateral extremities; angulation of the plate more 
obtuse than aright angle, though more acute centrally than laterally; 
dorsal area (?) raised a little above the general surface; lateral areas: 
obscure; later lines of growth well marked; anterior of the 
plate and dorsal aren coloured black, the colour following the con— 
tour of the margin and the raised dorsal area; shell strong, length 
wfrinch, breadth 4 inch. 


a 
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The posterior plate resembles that of many recent Chitons; it is 
wider than long, has a semicircular posterior margin, an anterior 


margin obtusely angulate, a depressed a Siesnat conten Hee 
ateil ekcougy dail Us xx fest eacked Yj a Sawpeoanee ease prewehe 
Figs. 3-6.—Plates of Chiton coloratus. 
(Noarly twico natural size.) 


LQ 
wee 


5, Posterior plate. 
4, Lateral view of the samo, 6, Lateral view of the same, 
The intermediate plate possesses considerable interest on account 
of its colour-marking; the colour is very evident; the uncoloured 
surface is groy, which is the tint of the matrix. That this is truly 
the remains of the original colour I can " doubt, jideris 


Both plates belong to the ordinary of Chiton. The interme- 
diate Ree Hs a pares Bree eee Lae eae 


pent .  C.gemmatus, 
Kon., perhay os the nearest to this species among the fossil 
al ir a greene ahr ae arene rete rog 
3. Currox? Spec. nov. Figs. 7 & 8. 
A shield-: ara much wider behind than before, strongly 


peepee sarah go Figs. 7& 8.—Ph 
st anteriorly ; jinent, point- late 0; 
eae gtdly devcoeedy Ewa fatne es Gitar 


divergo from the apex to theantero-lateral (Enlarged one-third.) 


margin, being 1] to the 
dataset boos tia tora eves 4 
many Chitons i A 


name of 


Chitonellus Barrandeanwe 
from De Ryckholt’s figure of the plate, 


be 





An intermediate plate, short, transverse, obtusely i 
int iate plat very ol angulated : 


anterior ; 

jocting, bat sot cule; moaian lize igs. 9.810 Sinarenie 
arched ; dorsal sree obecnred ueeras ? 
arens not large ; a] Sem = 
lenticular ; alee ren worn ; 


of the common type. it oceurred 


of which it bears great resemblance. 
It would, of course, be premature to 
identify it with that species at pre- 
Sees: ait eee tase a 
ofa single plate; and it would be just as promature to say i 
ere: 
are 





that they are distinct, upon the strength of their being 
a eric Pt isccls ae See 
ready known to be common to the faunm of both 


Besides the preceding plates, Siete I ae 
among Mr, Burrow’s spocimens that may bly be a plate of a 
Chiton or Chitonellus. It is # inch long, rather convex, and slig 


undoubted 
rests upon one side of it. I do not describe it with the other 
because I cannot detect traces of apophyses, nor sati«fy as to 
its shell-structure, nor yet porccive anything conclusive of its rela- 
tion to this family, 

These species appear to bo the first Chitons that have been ob- 
served in Carboniferous strata in England. In the equivalent rocks 
of Belgium Chitons have been known to occur since 1 when 
Professor De Koninck described two species in his on des 
Animaux Fossiles du terrain Carbonifére de Belgique,” pp. 321-323. 


2S 
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Chitonellus, in the * Bulletins de 1’. pee, de Belgique’ 
(tome xxiv. p. 63). Lastly, a species was Mr. 

Baily, of the Geological , in 1859, from the 

Limestone of Ireland, in the ‘Dut iatural, 


on two Silurian of this genus, in which is given u short 
sketch of all that had been done in the of the Chito~ 
nid up to the date of publication of the paper; sketch 


the U; acteey, eat Ms ely having reaset aie Beate 
The reults of recon! discoveries Both in this list, however, 


only three of De Ryckholt’s ‘ies are allowed in these lists, It ix 
q it Professor De Koninck may be right, to some ex- 
tent, jidering certain of Do Ryckholt’s species to be only 


of . 

valuable paper in the ‘ Bulletins of the Royal Academy of Brussels,” 

Tg resent fie ing 80 awe ing iin ta hh 

De Koninck has upon 's species ; for, 
T have had but slight i init i 


11. Chiton De te 
He eianan De Rye 
18. — Burrowianus, Kirkty, 
16, — coloratus, Kirkby. 
= 1, epee De 
—" ¥ 
+10, Ghtonllis Bam 





* The Chitonellus cordifer, which Professor De Koninck doubtfully referred 
to this family, has bees shown yy Baron De Ryckholt to belong to the Crineidn, 
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Description ‘Reema | 
4 Decne oe ie eis Nova Sema De J. 


Dawsor, F.G.8., &c. By Professor Owns, F.RS., 






and have been submitted, by his desire, ey 
descriptions will follow in the order of that list, 


“Box No, 1.—Hylonomus Lyelli, Dawson.” 










arch and in th thi t 
(n); tne them ee ere Seems ioe 
lower surface,—such vertebre belonging to the dorsal region : 


sxpetiog | ek aie direction to its ule 
of various lengths, the shorter ones straight, ones 

bent; ru of show have an expan en a 
notch , but none wa distinctly Et er 


Those sp hone ene toe have their. 
be Bationgt ed (fig. 4),—not fashioned 
cartilage 


L 


portions carbonacoous 
is imbedded the major part of a bone (PLIX. fig. 6) with the 
side smooth, and demonstrates the fi of 


ah 
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A second portion of coal-shale, in box No. 2 (marked 5a), con- 
tains the impression, with a small ion of one end, of a 
Pee ag Tarr Thess ts coe nad pevnentinn cgese wth @ > 

. Ta). jose, in. #iZ0 See , agree with those 
Sipionovus i, in No. 1. The very gradually decrease 
from the middle to the two ends, especially to the anterior one. In 
the number, proportions, and close arrangement of the teeth, 
dentary bone agrees with that of the Archegosaurus. Lizards have 
not so many 

ee eral (0 A) tn a ee ae 
pointed end of a jaw-bone, with a close-set series of about 25 teeth 
im an extent of 13 millimeters, or 64 lines (P1.IX. fig.9). These teeth 


VOR. XVIIL.—PAMT I. R 


E 





id hardnoss; the . 
nature of theca a | 





* Box No. 3.—Hylonomus Wymanni, Dawson." 
‘The remains of foot-bones (P1. TX. fig.11) in one of the 
coal-shale in this box show a tridactyle structure, with 
Facer see ties fe the Hylonomus aciedentatus; but the p 
the same flat joints and incomplete ossification, a thin: 
erust of bone enclosing a cavity whi Baa bess ee artil 






with horizontal zygapophyses—the spines probably broken 
the proportion of length to breadth, these vertebrie 

Proteus*. There is no evidence of an ossifled centrum 
of this series; but there are some elongated vacuities, 





En ae 1B ce f of the of 
. IX. fig. 13.4 represents one largest specimens of a rib, 
partly in bone, partly in impression, with an expanded, : 
notched head, as in the ribs of the Axolotl, but of 
more curved than in any modern naked Batrachian: it is hi 
in the shorter specimens, with a thin outer crust, a 

* Cuvier, Ossemnens Fossiles, y. pt. ti. pl. xxvii, fg, 14, 
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Near the i and the of vl 
(ear the specimen, near ned devgrerb fat), aro 


“ Parcel No. 4.—Jaw of a Reptile, to be new.”” 
Hylerpeton Dawsoni, Ow. (Pl. fig. 16). 
‘This specimen consists of the left ramus of a lower jaw, which 
has been dislocated from the crushed head, of which fore end 
es il 
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“ No, 5.—Skin and bag iy Ae of Hylonomus(?), probably 


4 
The spocimen so marked shows threo (PL x. 8, 
5 with a slightly concave wu inl > ; 

, and with one margin free, obtuse, and dofined. . 
tinuous with this is a i 





“No, 8, Loose specimens of Dendrerpeton Acadianum, Ove. 
. (a sad OOciaeS skeloton).” 


markings 


skull (Pl. X. fig. 5a) is broad, depressed, obtusely rounded 
anteriorly, rather Tateeinthodental than in 


* Quart, Journ. Gool. Soe. vol. ix. p. 64, &, 


=| 


basi-occipital and atlas. 
The under surface of the bones forming the roof of the skull is 


in this speci) Asi id , 
frontal (1) i oparafed fom the aria order ¢) bho talon of 
fosse were roofed 


E 
i 
é 
i 
f 
} 


aoaieh sther divergent nes, ap 
to bethe ilium ; and I regard the specimen PI. X. fig. 7 as part 


Se ae ee of each of these bones 
is a thin outer crust. ‘Tho ilium, by its and straight sub- 


modern Perennibranchiate reptiles. In Labyrinthodon the ilium ox- 
Panis ia enie mesure chats chatape Col eacoee 

e short ions and sim) structure 
tha Kinb-boubs tombion, wilt te absresectioad to 
domonstrate the nature of this Nova-Scotian reptile 
of the Coal-period, 


like Hylonomus and Ai , Shows the 
afieits (all we eal i ) or an Stes ocala hn octets 
in the character of the cranial bones, but in the retention of a cov 





be Labyrinthodont, but the rest aro Ganocephalous; and 
Resor alos ete bree cre ct paeomaas r 


Fig. 

Figs, 1&2, Dermal scates and markings of the skin of Hylonomus? 

Hig’ 8. Portion of the frontal and contiguous eraial bones Of x Feponomel tate 
ee, 


"strapon area 
Acadianwm, 
Acadianwm, 


we 
skull of 
Fig: 6. Outer surface of supertemporal bone of Dendrerpton tice 





3. On the Occurrence of Mrsozore and Pentax Facx» tn Easvers 
Avsrratma. By the Rev. W. B. Cranxe, F.G.8. 


Sixce I forwarded my remarks on the “ Relative Positions of certain 
Plants in the Coal-bearing Beds of Australia,” which were published 
in the Quarterly Journal, vol. xvii. pp. 354-362, I have received, 
from a friend who is engaged, under my direction, in exploring the 











[Opposite page 244, vol. xviii.] 


Description of Specimens of Fossrt, Reems discovered in the Coat 
wnasunns of the Sourm Joaors, Nova Scorra, ty Dr. J. W. Daw- 
sox, F.G.8., &c. By Professor Owen, FBS, 


Avrrexpix.—Dr. Dawson, of ae on receiving the paper on 
Fossil Reptilia discovered at the South ins, printed in the Tist 
Number of the Society's etd Jon 
that some of the specimens referred must have been 
displaced from their ive pikes afore Owen de- 
scribed them, and that, therefore, he wes misled by the labels on 
some of the boxes as to the nature of their contents. Dr. Dawson 
has therefore suggested some corrections for the Paper Ss queen 
which, with Professor Owen’s sunction, are here enumerated. 
Professor accepts the Lor tithe af eaiatieaaee lao 
tions arrived at by Dr. Dawson rouge Raenoy oF the rich materials 
which that gentleman has collected out, in preference 
to the opinion whieh Prof. Owen himself may have formed from the 
selection of specimens submitted to him, and under the circumstances 
in which they reached him. 


238, line 11, for This specimen read The second specimen, 
Pa 0 lines Thad 5 aie ehtca De Tieeven sepa to halen ele 


individual of 
a tin 1 ic, transpose to p. 238 above Line U1, and wader 


wow Hines 32 to 5 inclusive, dele the sentence commencing The proportions, 
&., and ending Hylonoimus acinfentatws, 

ww» Hine 36, dete In both species. 

7 T Mine 37, for A second read The frst. 

ON Mine 46, for A third read A second. 

sis ties € seta ta poo pea vias in this 

. e it was 

Ha Fe "Mr ina 1 nse BI TX i the oer ae of 
mrvni, Hs tet somewhat remo 
tnd more obtuse, As in alll Tere Hsin ey (epi 
Jonger toward the anterior end of the jaw. 


Page 244, ‘Descrtrrion or rim Pratis, 


PLL IX. Fig-6, for aciedentatus real Lyell, twine the natural aise, 
5 | eel after Hylonomus insert 


Fig. jlomomus insert aciedentatus. 
PIX. Fig. 3), wher {ylonomus insert Lyelli. 





Sta ee 2 ie 
Sear osenl sapere Se ee eS es a aie 


See 





TILIAN REMAINS 








FROM NOVA SCOTIA® 






Quart Joum Geol, Soc Vol. AVUL PLA 
2 








hed Me 


REPTILIAN REMAINS 


OM NOVA SCOTIA 





1862.) ‘CLARKE —AUSIRALIAN FOSSILS, 245 


bogie ara bred y en eta alg 
the new colony of Queensland), a collection of 

serve, to a certain SO te Tae eee nee 
respecting “ the want of good unmistakeable 

animal remains will leave no further room for doubt.” tele P 


ee and quartzites from between Wollumbilla and the 
River Amby of Mitchell, including a tract on Fitzroy Downs nearly 
halfway to Mount Abundance. 


On receivin; Se ee ed 


Governor of Victoria, who has taken a terest in the 
matters of difference in opinion between fe seCoy and 
respecting the Coul- that I had obtained Mesozoic 


(enumerating many of the genera), and that I should be obliged if 
he would submit them to Prof. M‘Coy, to whom I wished them 
referred, because I considered it was due to Mr. M‘Coy on all accounts 


™Aowordingy tt M-Coy haa very obliging examined the sped 

gly Mr. specimens, 
and reports that he considers S than att than tho base of 
the Great Oolite, and not older than the base of tho Trins.” 

On this occasion, the of the mail, after an interval of 
only 24 hours fore e, prevents me from ng more than 
announcing discovery, g naming 
Seepuny el sunbed ej riod ay ona oo viee 

it, but num! as on my own lists 
broke the fossils out of the matrix. is 


‘The rock in which they occur is a bright caleareous grit, paasi 
into an imperfect limestone, which decomposes into a soft = 
or greensand-looking substance. 

1. Gigantic Serpule. 
2. Pentacrinus, 

3, Monotis (? Lias). 

4. Peetines (? Lias). 

5. Lingule. 


6. Myacites. 

i. Now species of Aviculie, of the section Meleagrina. 
8. Lima. 

9. 


12. Monotis (? Saliferian). 
13. Pectines (? Muschelkalk). 
14. Myophoria, a typical new species (? Muschelkalk). 






30; Belematioe 
Clarke to be 
21, Arca. 


BA ped oped by MW. 


25. Lamelliferous Goel ey lhe a ee 
matta beds, N. 8. 


26. — like fish-teeth, but ‘Mr. M-Coy 
is i ath a comedy 3 
a. pBealpalion 
20. 20, Bleeites B. paxillosus). 
30. peor u 
‘There aro several othor fossils, not yet examined, besides the above. 


of, sbably, or Astartilla. These 
one fies Biteroy Dewar; abent 19 N.W. from Wollumbills. 
Professor MCoy considers them to be of different age from the pre- 


Moreover I submitted to him three Permian fossils, which I have 
long had in my cabinet, from the Mantuan Downs, 200 miles north 
of Wollumbille, So (mie el 






like Productus calva, Sow. (I have another in my 
I believe to bo identical with that species), and one 
steges or Strophalosia, by which latter name I have marked it. These, 
being shells which belong to the Magnesian Limestone, indicate the 


ehsenee further notice of these ceeaaieae fossils, with their bearing 
doubtful opinions, must be deferred. 

Ee MCoy believes the Wollumbilla fossils to be the marine re~ 

tatives of the so-called Jurassic Coal-beds of New South Wales, 





ea romeoctiatier with B dhe Nopeintepoels ts, about 200 miles 
further N.W. at the junction of the Comet sae River with the 


sm ail 
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“ Mackenzie" of Leichhardt. I have instituted a search (at my 
own expense) at the head of the Maranoa River, and shall be able, 
I hope, to further discoveries hereafter. These fossils were 
exhibited in ey, and are included in the Catalogue of the New 
South Wales products for exhibition at London in 1862*. 





4. On the Foorernsr of an Tavanonow, lately found 
Dy dees Tae, In ROS ci 


LL, 

Tae occurrence of ichnites or footprints in the Wealden strata has 
on previous occasions been brought before the notice of the Geolo- 
gical Society by both Tagartt and Becklest; and these remains 
have also been alluded to by Mantell in his ‘Geology of the Inlo of 
Wight’ (1st edit., 1847, pp. 247, 328). 

A notice of the recent discovery of similar impressions may be 
interesting, and may assist in throwing some light upon their 


© speci 

‘mens, the bones of the foot of a Tguanodon, obtained by Mr. 
Bockles in the Islo of Wight. "his foot 
21 inches in length and 94 in width, and would form a print or 
“‘spoor” similar in outline to that shown by the imprint now 
exhibited, and by tho several other imprints and natural casts of 
imprints found in the Wealden rocks, 

ints recently observed near Hast were upon de- 
tached bI of sand-) which had fallen in masses from 
the upper part of the cliff a little west of Ecolesbourne Glen, Al 
150 yards of this sandstone in pieces was there exposed on the 
beach, exhibiting numerous its on the ripple-marked sur- 
faces, apparently in a continuous 
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The pecalies ae ee eee ee 
§. Mann, of Eltham, taken from one of the best visible 
Sa toees See al fetal er penance ee 
ft ohabl: 
Fe eee pict tf caaiy cat mht Peden 
exact impression. The pressure of the foot has raised the sand sur- 
the impression about half an inch above bebe) 
at the same time turning over somo shells of the genus 
which may be seen in the disturbed mud. 

Erufessor Owes dare o5 i pee See ee 
above referred to, exhibits ory ing Seatac peepessionm 
and similar relative visible in the newly 
discovered footpri ot om 


fu toe to tha toe the ion hich, 
T pteeesiee ag aD af copa inches in dia- 
imoter and ¢ inch deep. 


i ceo ind 
inibsl'lecatis and. 6 castes’ wie tapering io 1anicbteeel pase 
1 inch wide at the claw; that of the sinistral or internal toe is 
ua pl ee le =i tapering to 1 inch, with an 


eS. i awe eerie ear se re The 
ima pens ths stan fo have fe an i of a rest~ 
ing foot, which is much more distinct than, and differs in cha 


racter from, others of the associated imprints, which were apparently 
made by feet of an animal in continuous motion. 

‘These remains occur in the upper part of the East Cliff, near the 
junction of the shales (known as “ Tilgate Beds") and the Hastings 
Sand proper, corresponding in positon with the strata of other loca- 
lities in which osseous remains of the Iguanodon have been found. 

Hf, a5 I am disposed to do, we may really regard these trifid, 


least, two horizons in the Wealden area. ‘The footprints already 
described by Beckles are, first, from sundy shales at and near 
Conden and Bexhill, west of Hastings. Here the tracks were repre- 
sented by numerous imprints on the surface of the shales, ‘The foot- 
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latter shales, 
for where the: 


casts of footprints (about 
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sandstones 


Mr. Rupert Jones, and 
years. 
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te connexion ma the strats 
Selon chithe ‘ealden formation, I hope to offer some 
on another occasion. 





Arn 16, 1562. 
Thomas M*Kenny Hughes, Pa) B.A., of the 
Great Britain, Jermyn Street, and Edward Petre, Esq., 38 ch 
Street, were elected Fellows, 


The following communications were read :— 


1. On the Position of the Prenaseis Bros, and on the the 
Sean acon Ge Saxperoxe Sxums of Sovrit a 
By pny preeiana eb aS 


that this arca was occupied by that ion 

ein fh rw ely i and Kinross, 
and which appertains to the upper portion of the series, it occurred 
Pore eat alter was sora ing ac anomalous in the position of 
these Pteraspidian remains, or that the true horizon of the strata in 
this portion of the southern margin of the Old Red Sandstone north 
of the Firths of Forth and Clyde had yet to be determined. 
Under this impression, I was induced to examine the district 
around the Bridge of Allan; and I was also induced to extend my 
observations orth wees Wet ances $80,017 Rel hee ee 
this part of Scotland, to the metamorphic rocks of the southern 

of the Grampians, us these occur N.E. of Callander. The 

Athalon ition of eres ee 
Gail Uvevtios to show « sarlacion section from the nrg 
which usually obtains in the deposits which make up the Old 
Sandstone areas lying to the N.E. of the line of this section. 
Comm at the SE. margin of the district under consideration, 
we have, a little to the south of the Bridge of Allan, the great fault 
which here separates the Carboniferous rocks of Stirlingshire on the 
§&. from the Old Red Sandstones of Perthshire on the N.; and along 
this line of fault, to the W.S.W., we have that great devel 
of trap-rocks which forms the Fangs at the Campsie Hills. the 
E.N-E, this line of fault traverses the country N, of the Ochills, and 
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passing through Perthshire Carse of Gowrie, it separates, in 

at Rossie, Balrudery, in neighbourhood 
Ramis cheamtina Kona! mashes the South, as exhibited at 
Clashbinnie. 

Old Red Sandstone Series at the Bridge of nN, 
of this line, in South Perthshire, at the Bridge of Allan, the Old 
Se SS The lowest strata whii 

which are seon on the road from the village by the well to Wolf's” 
Hole , on the Westerton estate, consist of 


‘These latter dip N.W. at an oe eae a caged ee 
dually become so developed as to exclude the 
are so abundant beneath them, 





inburgh, ag wis ofhelaed thi tation genus from 
coh a ea 


ange 
become purple flaggy sandstones. The north-west 
snes aweredy Derails clang: $he odarea) o/s from the 
Bridge of Allan to above Dunblane. 
East of the Bridge of Allan.—In the district which lies on the east 
side of the Allan Water the same grey sandstones occur, succeeded 
by the beds, At Stonchill Quarry, a mile and a quarter E. 


hero also conform to the strata traversed by the 
East from Stonehill, and flowing along the northern margin of the 
Ochills, is a stream called Alt Wharry: this separat soperaien hea 


the character of the vogotation on these respective rocks well marks 


& fine ereen herbage, while on the latter brown bonty ered Poa 
*cover the surface of Sherra Muir, which, where inter- 


3 qi 
i Hay an 
Hel leo ui fast i ig 

i Baa un sith He 4 ili ee ; 

pha ye = a Hue Te 3 a site ie 

a se zB 38 al abut ine pazg gadeek 

a Ee 335425 Wily abe ea 

Ht H i 
Hada: sidagereseedieteag! Pee ceeds iis 

un we ; a ee 

mae ti He Hates all| LIE 
Hu elit. EE ayphdilia 
ae Lat 


i 
2 
+f 
at 
E 
Hu 


the Old Red 

stones of the Keltie; for in these lowest conglomerates rounded 
Sisgrp ante of delet Nh Aue he SEE ce 
nd aes ES ea eee eae being as much 
as two feet in diameter. er conglomerates, which are devoid 
pase msi ae pela incr roa immediately 
opposite the small farm-house on the east side of the stream. Above 
these conglomerates, which are nearly a thousand feet in i 


we come upon a fine exhibition of trap-rocks = atthe 
fault which separates the Old Red Sandatones on from the 
ae me mr Moerman ELS 


ps gppdeolin redipt iw imeetaprralarrd ttre nt 
Kalds, Rone grat brad year erp or 
Tiargin of the Old Red Scadstone of Sootland orth of the Forth 
A Le bron satire ope a and 
in the course of the Teith. In the former doeal iris ieee 
ever, a much greater development of the conglomerate series which 

forms the lowest member in both these areas; and in both instances 


we have these conglomerates succeeded sandstones, the latter 
at the Bridge of Allan ling Cepl i remains. In the 
course of the Keltie the sandstones are iuiEe pe 
beds; and the like circumstance marks the on the 


and 
Which are the equivalents of the brown sandstones of the 
oes and Rel pose Tn the Lied and in the Teith this por- 
tion of the series ig upon it the flaggy strata which, 
in the section between ‘he Taide qo of ‘Allan and Callender, form the 
Bigest Se ab the Gld Ted Sarstowos is thie part of Bectiand 
ith reference to the thickness of the strata exhibited in the 
Keltie,—if we take the distance from the trap-rocks which inter- 
yene between the motamorphic Lower Silurian rocks on tho N-W. 
and the spot where, in this stream, the upper grey beds become 
horizontal, as two miles, measured along the dip, and the 
angle of dip as 45° (which is most probably below the mean), then 
te ave, inthe cone of the Kel, from the lowet hed 


prt tie 
mineral matter which forme these Old Red Sandstones we have a 
much greater affinity to the deposits which represent this series in 
the N.E. of Scotland, than to those of the extension of the Perth. 
Biiine, depot; ea: they conus, narth-destreand Sas ReReeRAIRG A, 
8 


ae. 


Kincardine, sinee the base in South Perthshire is | 

glomeratic mass fully equal in thickness to the lower 

of the country south and east of the Firth, In 

Kincardino the lowest members are ‘Forfarshire flags and 

inferior rod shaly sandstones ; but in the district under consideration 
“poh ethene taper pony eee ee 

beds equivalent to the inferior rod shaly sandstones, a 


i 


i 
i 
£ 
fis 
i 


a matter on which I am in doubt, as sony rhe 
denco of the occurrence of this fish in this portion of the Old Red 
Sanistono area of Scotland, 





ComrEnts, ed 


1. Tortincy ‘organy Outliers Sn tho XR, of Sheet 14 of tho Mup of the Geological 

Sutvey of Great Briain, = 
on the top of the Chalk-bills in the abave district, 

Woolwich and Reading Beds, 

Bese te Olay. 

say, Mist of the Westerly ining ofthe Tamer Hoveno Bad 


TE The Bands of Netlay and Headley Hatha (Surrey) 


Introduction —The above three subjects are closely akin to one 
another, Tho sections ‘hut will be deacetbed in the fet pat of lie 
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formed a part of the Bagshot Beds is not by ‘means new ; but it 
‘ i of Mr. Prestwich’s theory 
So i epeciect ial ORAS Sane 


pean we tn Sailetien perl His in vol. x. of the Society's 
Journal (p. 123); but I think that the date given in the first 


Paxr I.—The first part of this paper refors chiefly to the nei 
bourhood of Bedwin and Savernake (or Marlborough) Forest, in Wilt- 
shire, mapped in the north-castern corner of Sheet 14 of the Map 

im Shoota 12 and 14 of the of the Geological Survey, and in 
the nthe former and on Sheet 18, Tne mow menera Torte 
dn tho London Basin (in Sheet 14) have not becn hitherto doscribed with any 
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also the Tertiary beds have beon rosurveyod, which has made noedfal 
some corrections in the next edition of the Memoir illustrating that 


The ary la that ar fon in thi int eet Lowa 


the westward, 
mations: , 48 they occur, instead of treating of each 
It is first to state that it would seem that, when Mr. 
wich examined this district, before the publication of his on 
Dialipal elon ti Ceeligtal Berop euros i “nor 80 
Coe pra inating 


ae 
Qifap 1853), “In Marlborough Forest the Tor= 
Schr Hira fase iso) eh 
rs section can bo obtainedt.” J shall show that 


a wt in ap (1, at poe 
three patches of the the dle oes’ angpelota 
London Clay, forming ine tnd wal-manedie the 


great of which is in the map to the east (Sheot 
Fee gaerurts ute tar ewe 
fg papper brane Godel Serves 
ese sections wil at 
Memoir illustrating Sheet 12. bs 
At Castle Hill, south of Great Bedwin, there is an outlier of the 
Reading Beils, probably Srey by London Caria of the 
Bil’ Gudging hy its height lone, ‘no section of the latter: 
formation). This cate hha te nbeat Sale onal'e geeetaet 
mer from north to south, but nowhere half a mile in breadth, is 
nedaeran| the Tertiary beda, for the most part covered with wood, 
paar the Chalk. On its eastern side, in a chalk- 
pit half a le a little E. of S. of Broil Farm, there may bo seen an 
Eases enaion of tht hota bed 2 ot 


* Gut. Foare, Gea Eee rol a ET 
a Fehr inp pec y beeen ie Mtustrating Shoe 18 of tal TP Atap of 
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as Past reedeni oth eter consists, in descend~ 
me J, and preys ea no flints in MD Sonth of 


part of Tottenham Park, a distance of about two and a half 


13% 
Le 
bi 
“1p 
it 
i 
yet 
ih 


Farm to the wes! 
Bedwin, At the southern end, neur the Chalk escarpment, the 
is fairly sharp; but it soon lessens northward, and the beds 
fint or nos pachape, inpet; fie ciapotin oe avai 
changed from north to south at the northern end of the 
not having any datum-heights by which to ji Tcannot 
certaint northern of the just south 
EE a epee ee ee yop oy oe 
enough to 500 o work im progress. Mowing 
i Fosinntag at the botion of tho bil, aad taking them 


8 a re 
all 


were cut into, 


2. Beating Bats Varios coloured mottled plastic clay, with a 

sand, 

3. London Clay.—Stiff blue and brown mottled clay, not plastic, 
with large rounded flints at the lower part (basement-bed), 
Higher up the clay is sandy. 

4. Lower Bagshot Sand.—Brown and buff sand, partly clayey. 
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of the Bracklesham (or a Midile Bagot) Bods ?—it 80, the Lower 


gts pwn me 

to the north-west of the northern end of the above outlier 
there is a patch of sand, thickly overgrown with wood. 

At Leigh Hill is another sand-outlier, the boundary of which is 
not quite clear. There are some very and fine Scotch-firs on 
eae is the most western mass of Lower Tertiary bods in the 


Hi 


The Clay-with-flints lies epee ited on the Chalk, for the 
ick-earth is generally 


oh wlboard in that Took, 


iy. 
As there is no -memoir illustrating Sheet 14, it will be well 
to note here the range of these surface-beds, which were at first 
and published as Eocene in that sheet. The Clay-with- 


regan Bg nom ctr art of the district 
Dili East Kennet—not, iawn ia one continuous 
ide th Cy patches, The Tortiary beds are freo 
the F-vith-fints doos not soom to oocur elie 
idl at erhep pgat eeis 

Memorr on Sheet 13, p. 
aba lr hr hrs 8 


He 


iu 
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bie? 


about siderite brs hail town; and 
to the E.N.E. Without 
are many other masses of Brick-earth, which Lape 
in or too full of pebbles to be worked. The bricks 
nthe neighbourhood of Marlborough are remarkable 
rich crimson colour, as may be seen in many of 
that town. ‘Theso surface-beds are not mal 
on of tv Tray ae fr he tet par 
latter rise from above she errounding bal aie 
fill hollows in that rock, and have only been saved 
by their sheltered position. was to ake age aa 
moh Seal abla to'give en oplaion with’ any onrtafaly, 


Pant I.—This part does not refer to structure, but simply to 
thickness; in it I shall make use largely of the sections given by 
Mr. Prestwich in his papers “On the Sands +t,” “On the 


FS Monsieaneating Sst 15 of tho Map of te Golgi Bure, 
PP Quart. Journ. Geol. Soo. vol ii p. 286. 
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So that the Thanet Sand is absent, as is also the ease further 
northward. 


Ei 


ot = baat, about ‘half- and Bickley 
i ore Seas 


it tae te Hovestbes 1860) overlain by London Clay, and 
sbble-bed, like that af th, which is here the bed 


of ‘eel a in ti 
(with a-wostary dip of 10° o 90°) though the while angth ofthe 
section (about 400 yards). The i 7 


Tam ao nina to think dt in mor cate. prt of Kink 


in it a bed of sand undorlying the trac London Clay, but which, for 

my part, I-would rathor with the Woolwich and Beds. 

At the sonthern end of the large cutting on the Sheerness 

Railway, about a mile and a quarter north of Sittingbourne, T saw, 

ea liga Reap rings Ses: iS Sahin tie 
a 

alan i of a greenish colour; no pebbles at the base, 
and not if i ie cirsal Gouaciact beds toate 


about 
direa sand, with ‘obscure casts of shells (Cyrena. Seem Sgr 
me 2) and a fow flint-pebbles ........ about 1 aes 


big and ee sand, with beds of shells, very perfect, 
sot Tosh ces ee 5. C-cardata, Ostrea, Me~ 
lana inguinata, Cerithium), of ich there was foe aoa 


* Quart. Journ, Geol. Soe. vol. x. p. 94. 


near Herne Bay, instead of only 30; and at 

of 36. At New Cross they are 54 feet thick ; under 
from 40 to 70 foct; at Ealing 60 feet; at Hanwell 
Asloworth and Chiswick as much as 87 and 90 fect 


to 60 feet (being subject to slight local « )), until 
‘Bedwin, to the west of which place I have |, in the | 









pa Journ. Geol. Soo, vol. yi. p, 262, t Thid. vol. x. p. 19 
ti | pp. 34, 96, 105, and 142 to XSI. 
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269 
of this paper, that they are not more than 16 feot thick. They do 
not increase further westward in Marlborough Forest, the last point 
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Reading Beds, though in what direction isnot clear. In 
part of the London Basin, the basement-bed of the 
remarkable for the common oceurrence of large roun 
(generally in a line at its lowest part), often 6 or 8 i 
longest diameter, and sometimes as much as 14 inches®, besides 
ordinary See te Now, where any are found in 
Reading Beds in the same district, they are not of large 
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W.N.W, of Rickmansworth (in an outlier); 
“bottom-bed,” which there consists of 10 or 12 feet of 
fall of pebbles, It would seem likely, therefore, that 
rounded flints of the basement-bed” of the London 
at once bt Oncaea hs Pes ded ie ose i 
‘it was from 9 formation ; or, in 
either uncovered, or covered, 0 
oat di confirmation Tat may bey 
words: “ Itis probable that the denuding action (which 
cnly on the mctled clays altho pbble-bod oring a per part 
only on #] vs pel i uy 

of Gao underlying veri, but Oat fn placa extended to fs Chal 
itself.” Mr. Prestwich, however, thinks that the rounded flints 
wore all derived from older Tertiary beds, und not directly from the 


‘The Basement-bed of the London Clay.—This bod$ sooms to reach 
its greatest thickness near Reading, where the light-brown loam, with 
green sand, shells, flint-pebbles, and masses of limestone and of iron= 
stone, of which it there consists, is 5 to 12 fect thick, whilst at 
Northcot (to the west) and at Nettlebed (to the north) it is 9 feet). 

In well-sections in and near London it has been found to be from 
2 to 5 feet thick. Near New Cross it is only about a foot (in ono of 
the sections at Loam-pit Hill, near isham, it is, however, 
‘three inches), and near Bromley from a foot to 3 feet. Further 

* ‘This great size is noted by Mr. Prestwich in Quart. Journ, Geol. Soc. vol. v4 
1 UG prerepee y of the Beds, Atwording to the 
sections. given iyi Preah a Qu, Joun Gh oo. vol. x.) and 
‘Mr. Bristow (in the Geological Bary Beat on Ce & 
‘along the southern outcrop at the ‘part of the London and the sands 
do not contain pebbles. 
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§ Not including therein the jle-bed of Blackheath, &0., nor the sands just 
beneath the London Clay near eBay. (See above, p. 207.) 2 

{| See Memoir illustrating Sheet 13 of the Maps of diwecsrgt ttl 
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Pant IIT, 4s of a Comseaiiea Ms Prestwich has inferred * 
that the blocks of Greywether-sandstone scattered over the surface 
of the Chalk and other formations have once formed of the 


range 
(he Baten Ln Cay data at eating 
and the Thanet Sand] “ rather with that of the Bagshot 
Sands ;” and that, as there is no reason for supposing them to have~ 
come from either the basement-bed or the Thanet Sand, they must 
be referred to the intermediate Reading Beds ;—that this conclusion 


exactly coincident with the development and preponderance of tho 
sand-beds of the mottled clay” (that is, the Woolwich and Reading) 
: ters pera iiegmernr wager emi 
in accor wil com] 
Pag immediate vicinity . Sa senha Soak iia 
stono in each case represents the component parts of some 
of the adjacent Woolwich and Reading series ;" thus, in the ney 
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* Memoir illustrating Shoot 34 ; 
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apparently to a land Homipterous insect, and one as a portion of an 
Orthopterous wing. Three nearly perfect specimens of Apterous 
Hemiptera he referred to Cimex, or an allied genus. Microscopical 
examination of this clay shows us the conditions under which it was 
deposited*. It is seen to be chiefly composed of lacustrine Diato~ 
mace, the facies of which point directly to a mountain-tarn as the 
origin and support of their existences. The list of forms obtained 
from it is nearly paralleled by those which Dr, Balfour and other 
gatherers of Diatomacee have obtained from subfossil clay- and 
peat-deposits in the Mull of Cantire and elsewhere. The genera 


by Dr. Wallich, F.G.8. Siliceous spicules of freshwater Sponges 
also occur in this deposit. 


Fig. 1.—Section of a Shaft at the Lindale Cote Mines, near Ulverston. 





a, Boil; 3 fect. © Li oe deeedyy yee 
6. "Pinel" (Rubble); 10 feet. ; 6 feet, 
©, Gravel; 12 fost. f. Black muck ; 14 
d. Black muck; 16 foet, g» Limestone ; 12 feet. 
A, Water-way. 


The length of the water-way driven from the mines to the tarn is 
a mile and a quarter; and in the portion tunnelled twelve vertical 
shafts were sunk at convenient distances—nine in the bare Mountain- 
limestone at the lower end of the adit, and the remaining three 
through the overlying Drift, which at No, 10 shaft was thirty feet 


# To Mins E. Hodgson, of Ulverston, is due the credit of examining this de- 
posit for Diatomocea, and mounting the specimens that are hore referred to. 
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‘A second adit, driven southward from the bottom of the shaft, cut 
into a good bed of iron-ore at twenty feet from the commencement. 
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the soft limestone. They have now left it altogether, and have sunk 
another shaft about 220 yards to the north of it; and at about the 
pet md ty eg have found the same deposit, containing 
but not in abundance. Tho miners say also 

that Uae they found th somo wateial fa a tat about 300 yards horth 
from this new shaft, that is, about 420 yards north of No. 2 section, 
If this be correct (and I have no reason to doubt it), it demonstrates: 
that the deposit covers a triangular area, the three sides of which 
il ae font and 600 yards in length.—May 24, 1862, 


——. ——. Transactions. Vol. xxii, Part 3, 
a Hills, India, 679 (7 
A 
A Seen Mow of the tee Tei Floste Ge 
Geologist. Vol. iv. Supplement. February 1, 1862. 
Mackie, Esq., P.GS. d 


—. Vol. v. Nos. 49,50. January and February 1862 
Lovell Reeve, Esq. F.GS. . 
oii iran ane 
‘mian group of Rocks, 4, iy 3 
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Royal Horticultural Socicty. Vol. ii, Nos. land 2. 1862, 

——. List of Fellows. January 1562, 

Royal Society. Proceodings. Vol. xi. No. 47. 
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St. Petersburg. Bulletin de l'Acad. Imp. d. Sciences de St. Péters~ 
bourg. Vol. iii. Nos. 6-8, 1861. 


K. E. de Baer,—Sur l'extinetion dea 360. 
H.R. Gooppert-—Sur ls boul de ane warkova dans 


rice Tn flore de Ja formation tertiaire de la région arctique, 


—. ——. Vol. iv. Nos, 1,2. 1861. 
K. £. de Bner—Salzgehalt der Ostsee, 119 (map). 


——. Mémoires de l’Acad. Imp. des Sciences de St. Pétersbourg. 
7* Ser. Vol. iii. Nos. 10-12, 1861, 


Smith’s Books of the Month. No. 11. February 1861, 
Soe or oe Journal. Vol. x. Nos. 476-488. January-March 
1 


Auriferous Rocks of Victoria, A\ 101. 
Consular Information [Nitrate At Bodh Peru; Seville}, 102, 117. 
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Pulwontographica (W, Dunker), Vol. ix: (continued). 2 
0. Speier_—Usber ini einige Tortiiir-Conchylion wet Wahl 
Ww. ree in putin Thane von Groneds 
yorkommenden (plate). s 


Mollusken, 

— = (HL. von Meyer), Vol. x. Part. December 1861, 
EL yon Mapes Prodectyhes sus dem lithogmphischen 
Schiefer von 
Sr art ; dem Spathelsenstein von Hat~ 
ere ‘aus der Steinkoblon-Formation des 

_Sisswasset-Conehylen ans dem Kallstsi des Rothiegeniden 

aren Piicecaress ate der Stoiakoblen Formation doa Urals, 97 
1 Mover Goldfuist wad Aor Ltthogriphtsthon 





IIL, GEOLOGICAL AND MISCELLANEOUS BOOKS, 
Names of Donors in Italics. 


Anonymous, Erster Bericht tiber Wm. Auferinann’s Verfahren sur 
Concentration yon Erzen. 1861. 


Bakewell, P, 0. NAT RIRaRTaaeE Per oln pthrepa 


in relation to the action of Peg, ed and to the attempts 
ee eer ee bo by pendulum-observa= 


Barnell, G, Re On some rocontly exooutod deep Wells and Boriigs: 
1862, Brom Prof, J. Toman, G8. an 


Cele barr thet esi at cl ‘Tome iv., 1861, 1868: 


—. Inventory Catalogue of the’ Peete eg (has con. 
structure, and other charac| British, 
eget Rocks in the Collection gs i gris of Irish 
oS% Dublin, 1862. From J.B. Jukes, Hag, FOS. 


AVE ial wa ened grerep a og eae y= 


Wee exhibited in the School of Arta ye 
hibition Commissionors, Sydney, October 1861, the “From 


o , B 2 ee mete I 
‘Sie la Province de Luxembourg. Promiire Partie: 


‘VOL, XYit,—PART I, = . 





288 DONATIONS, 
Clarke, W. B. Recent 
Second edition, 





Geological | ! 
1861. ? 
Daweon, JW On the recent Discoveries of Gold in 








Hall, J. Palwontology of New York, Vol, iii. and Atlas, 1 
Rejoinder to the Criticisms of the American 
“Science and Arts on his his Contributions to 
From the Editors of the American Journal ef Science 


Harles, E, Grenzen und Gronzgobicte der physiologisehen 
ee 1860. i 


Hawkshaw, J. Address on his Election as President of the I 
tation of Civil . Session 1861-62. 1862, From 
Anstitute of Civil Engineers. a | 


India. opt lamer te 
Indies. I. The Fossil of the Cretaceous Rocks 4 
Southern India (Belemnitide—Nautilidw).— Rye | 
1861, From Dr, T. Oldham, F.G.8. Director of the Geologic 
Srervey of India. " 


Barat 2 de Gentse selon la Science, La Vie. Deuxidm 
Gdition, 1862, 


ae ‘Les Commoncements du Monde, Deuxitme éditio. 


—- —— Les Déluges, Promiire Partie: Géologie, 1862, 


ree tas Weber day Anfrten der Foraminiforen in dem marine 
‘Tegel des Wiener Beckens, 1861. 


Sere. ane Herrn J. Barrande’s « Golonien”® in & 
ion Béhmens. 1862, 
Inbbock, J. On the Ancient Lake-habitations of Switzerland. 1863 


Lubbock, J. W. On the of the Moo axial 
tions of tho Planets, Part 1860, 


Mearcou, J. ho Tuomi nd Lower Susan Hoes of Vermont 
Canada. 


From M, Ev 


Petlus, J. Py ng, arn oan 
dging, g, refining, ond inlarging 

onfin'd Metals, "1683, "Fron Profs J. Tennant, BGS. 

Pratt, H. F. A. The Gencalogy of Creation, newly translated fro 

he unpolated Hebrew Tost x tho Book ot Gencainy showing | 


enc taal Ber Ot Deslongakane, toe Gorilla), Sav. Traduit 
M. Eudes. ; sol 4 5 Desloageliaa 


general scientific of the Cosmogony of Moses and the 
Philosophy of Creation, 861. 

agit nae oes of India for the three ending 1858-59. 
pe Sir A. S. Waugh. 1861, bapiag >. 
te 


Mr. @. B. Roberts." 

Smith, A., reg eae Aaa ‘The Blow-pipe Vade- 
mecum, 

Staring, W. C. H, Notice sur les restes du Mosasawrus ot de la 


Parra Go Masahasts conser au Musée de Teyler 4 Harlem, 


Timins, J. H. On the Chemical Geology of the Malvern Hills. 1862, 
Wagner, A, Denkrede anf Gotthilf Heinrich yon Schubert, 1861. 
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or 
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May 7, 1862. 


Tho Rev, R. Stopford Brooke, Fern patees Caspiss Mill, 
Kensington; Henry apie Blanford, Bouveric Street ; 
Edward Fitton, et, 6 Gloucester Crescent, Westbourne Terrace; 
Frederick Hill, » Penhellis, Helston, Cornwall ; John Langl 
King, Esq., 56 W s Street, London ; ‘and Charles Rogers, Esq., pets 
Beaufoy ware, Maida Vale, were eleoted Fellows, 


The following communications were read ;-— 


1. On new Lavyarxtnoponts from the Enrxsune Coar-Freup. 
By Professor Huxuey, F.R.S., Sec. G.8,, &e. 
[Puare XT.) 
1. Note respecting the Discovery of a new and Labyrinthodont 
(Loxomma pnerety Tt in the Gitmo Tronstone, 


Dvurxe my visit to Edinburgh in January last, my friend Professor 
Allman, becoming aware that I was engaged in materials 
for the study of the genus Wizodus (Owen), Cale liberally pa ales 
ime free access to the large collection of vertebrate 
die House and Gilmerton, in the Museum of the Tees 

I thus became acquainted, for the first time, with the ree and 
VOL, XVLL,—PART I, 


le fish; and, putting the information thus o 
that derived from the study of specimens in many other col 
Tam now ina position to prove that Jhizodus is one of the cj 


it, while looking 
rs k 


which are deeply notched at the junction of | 
so as to give rise to a rounded 
of an inch wide. The parictals unite, in 


4 


fli 
Fertelagcee 


= 
H 
a8 


‘the! 
outer 


i 





latter curves suddenly outwards, midway between the orbit and the 
postero-lateral extremity, and then passes into the straight outer edge 
of the plate in question, This plate to be mainly formed 
the quadrate and squamosal bones. fideeniliy ti cenit 
contour, convex inwards, which sweeps round when it reaches the 
othe (Saha lett ee ate rehome eel ll 
teral boundary of the epiotic bone. The posterior contour of the 
skull, consequently, presents a decp notch between the epiotic bane 
and the plate in question. The epiotic bone, small and pointed 
posteriorly, is wedged in between the supraoccipital element, the 


Ci eppefeniaee 
ie 4 Au Hi 
eel elere ih 
thas neg 
z: E Sees PeeE 
oF He n Fes. 
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bared TUTE 
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ae 
ieee GpEad 


ic importance; and I the name of Lowomma 

genus ‘ species may be termed 
Loxemna Alimanni, after the eminent Professor of Natural History 
in the University of Edinburgh, who aided me so essentially in dis~ 
“a 





Loxomma is not the ‘inthodont in the Edinburgh eoal- 
field. Tome four 8 mpeg 


head, the extent to which the ossification of the vertebral column 
has proceeded, and in the characters of its dermal armour. It shares’ 


T propose the namo of Pholi pisciformis for the genus and. 

species. < 
The specimen (Pl. XI. fig. 3) is in a indifferent state of 

Patios acd is if Dee te ier Ga 


vontral surface of the head and body. Its total length is about 43° 
or 44 inches, of which the head occupies less than }th, the ramus of 
the lower jaw being 7 inches long. Atits hi or widest 
the head measures about 5 inches in transverse diameter, Tn: 
resembles an oval bisected along its short dinmeter, the snout ; 
completely rounded off. In front of the symphysis of the 
fie ander earfiee cf the promaxils ie yiebla beasingeeai f 
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‘On the Frona of the Devowtan Pxeton in Nowrn-rasteny 
aes, eb . Dawson, LL.D., F.G.8,, Principal of MGill 


[Puares XIL-XVIE] 
Coxrmnt, 

I. Notices of the localities of the Devonian Plante. 

1, Stato of New York, | 3. Canada. 
I Densities 6 Uns spécon ay 
——— = 

Sipllaric Tnoertio sods, 

item. Alge, 
Asterophyllites, TIL, Conclusion, 


‘Tim existence of soveral species of land-plants in the Devonian rocks 
fT OT aaa tirererne ascertained many years ago by 


have been ibed and figured in their Reports*. In 
Sir W. E, Logan had ascertained, as carly as 1843, the of 
an abundant, though apparently monotonous and simple, in tho 


° Hall and Vanuzewn, Reports on the Geology of New York; Rogers, Report 


on Peunsylysnia, 








Jos Denke Sch af nat 
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ing flora in the semi-mi i in the vicinity of that in 
which a fow fossil plants had tan lar by De Gea 
Dr. Robb, and Mr, Bennett of pitt Arar had not been 
figured or described. These ts, > ibed in the 
th eta is ‘ihe fla write eae ad ieothod 
¢ same oge, at , in to 

in the collection of tho Natcral Society of Porta The 
whole of the plants thus described we feces 
mentioned as consisting of 21 mea Telonging to ox- 
Sieeiny ce etree Ln Seema aa eh represent 
Lag . 

oti a de ie iy with 
aes Matthew Hartt, explored the 

|, and examined the large sic 

Pose deed yee putters ape arrears 


nian Flora and that of the Carboniferous 
I shall first shortly notice the geological character of the localities, 
with lists of the fossils found in each, and shall then proceed to de~ 
scribe the new species, 
I, Norices oy raz Locarres or run Drvoxtaw Prasts, 


1. State of New York.—The geology of this State has been so 
4 and the 


* Quart. Journ. Geol. Soc, vol. xv, p. 477. + Vol. vi May 1861. 
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more abundantly in its central *. At the latter a few planta 
have been found in shales of Rosa even oee: ‘The plants found 
at Gaspé were described in my and 
Prototaxites Logani, Dawson. Derwson, 
pens a nd ites angustifolia, Dawson. 

The plants from Kettle Point, noticed with doubt in my former 
paper, I may now refor to the following species :— 
Sagenaria Veltheimiana, Gappert, | Calamites inornatua, sp. nov. 


interest attached to these beds, in consequence of the of 
their copious fall Sore nosed to eae ana ae, 
in company with Mr. Matthew, during my late visit; and that 
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3. and hard shale and arenaccous shale ; ee 


tray ‘or tufaccous rock; red, Parplish green 
and shales. Thickness varial 
5. Hisss penor ames with layers of 
eretions 


rg generally flags, 
of Cations, sedan of oalintr, andl with secin sendoal ghee 
and tufaceous or matter at the bottom, Lin- 
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part of Silurian age. Thats unl dotonohecble font, the Lttpula of 
the St. John shales, affords no decisive solution of this question, and 
the evidence of mineral character is not to be relied on in the case of 


wer ea geologists. Nos, 3&4 mi be peel ann 


eae eepe member the Gaspé series, and No, 3 with 
plant-bearing beds of the middle of that series; but no mineral 





eererreeys See oe 
Lapidodendrn Gorin =H aentaes 
Pilophyton elegans, #p, nov. Ermmny es poe ; 
—— glabrum, sp. nov. — cartilobus, #p. nov. 
Cordaites Robbit, Dawson, Pecopteris (Alethopteris) decarrens, 
Cyslopinvis Zackzoni Deweon, ey ingen npn 

— obtusa, = obscura (?), Leaguereux, 
See get 
Tenroplerie sacnlais, 99-00%. —— obliquum, sp. nov. eA 
— sp. nov. sp-nor. 


(Angiospermous Dicotyledon.) 

1, Syarxcoxriow mrnanme, gen. etsp. nov, PL. XII. figs. 1 to 5, 
Woody tissue close, thick-walled. Ducts many times the diameter of 
the wood-celle, thin-walled, with transverse pores in several series. 
ee ESET Cee Pe et ae ee areca ene ee Growth- 
rings f 
This genus and species are founded on a small fragment of wood, 
mineralized by carbonate of lime, silica, and iron~pyrites. It is 
evidently the wood of an angiospermons exogen, and does not differ 
materially from that of some modern trees. It is, in so far as I am 
‘aware, the first instance of such wood in Palwozoic rocks, and would 
Sag en eens he Dacia ee pee ee 
grade than any that aro known in the Carbonifcrons Hees i 
fact is not, however, in itself more remarkable than the occurrence 
of a single Land-snail in the Conl-formation, more especially when 
tM Beal eae character of the wood of angi as 
compared with of gymnosperms and prpepeit 
amount of attention usually bestowed by its on fragments of 
mineralized wood, It is also to be remarked that, as I have else- 
where had occasion to note, the Devonian flora has in other points a 
more modern aspect than that of the Coal—a circumstance which may 
perhaps relate to a different distribution of land and water, and to 
the comparative absence of the wide inundated flats of the Coal- 

It may, however, merely result from the unequal and 

ion of some descriptions of plants rather than 

others in the beds of one or both of these periods. 
(ops pemeeetnince pa arke ie Gear NS 
Erie, and was collected soveral yoars ago by Prof. Hall from a lime- 


g 
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Pept deen eben ead pet GFE 
and with mere traces of medullary rays. Tho general arrangement 
of prt roel thatn Pvt, bat dh tarking on he elle 
walls are al regard it as quite 

Bo word of Dadonylon ox Protas fa which sna oft nbray 
cavitios of tho coll 


Tn the collections made by Mr. Richardson (of tho Canadian Goo 
logical Survey) at Perry are fragments of stoms or branches having 
a structure somewhat similar to that above described, but still moro 
imporfeotly preserved. 
(Sigitlarice.) 

5, Storuranta parrzona, sp.nov. Pl, XI, fig, 12, 
eS ding peabe ipetecfletce pes Leaf-scars trans= 

versely acuminate, small, 

My only en is Hepessoacinete pal nines 
ans Sar pre ee perfect leaf 
scars are shaped much like o os bth pei 
po clipeliee hese Locality, 

6, Stomranta Vaxuxestr, Goppert, mor fig. 7. 
Hall's « Geol. New York,’ p. 184, fig. 61; Gceppert’a 
i th.’ p, 546, 
Areoles hexagonal, rather longer than brow. DE gag Beppo 


fourth hat of the stem, There are about twelve rows of areoles on 

a stem half an inch in diameter, 
This beautiful little Sigillaria is figured, but not named nor dos 
scribed, in Vanuxem's * Report on es leclngy 06 SNL Crs ee 51, 
184. It is named and described by Gmppert from Vanuxem’s 
+. An examination of the original —a sandstone-cast 
six inchea in length, imbodded among brachiopoious shells—onables 
moe to give the above moro completo description. ‘Tho bark is in « 
coaly state, and the woody axis, though flattenod, is quite manifest, 
and still rotains some carbonaceous mattor, though destitute of struc- 
ture. Tho plant must have boon of slender growth, unless it were 
branching species. It approaches S. minima of Bron: bat 
is smallor and riot ribbod ; in which last respoct it resembles S, ele~ 


« Penis Bees Baca pects wpesaling wn desert fy nem a a 


form, ocour Catskill group. 
t ‘Flora bar Silurischen,’ &e, p, 545, 
‘VOL, XVIEI,—PARE Ly ® 
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cylindrical cavity within the bark has been filled with sand and the 
stems of a Cia Seeing eee 
within the hollow bark, in this ease, as BN alate 
marie of the (eee seems to have been almost indestruc- 


i The specimen is from the Chemung group, at Elmira, New 
onl 


0, Srromamra vrcorpes (variety), hacia laoed 


Pans ke a ae ee 
not al some 
tho Coal-measures, 


11. Dinrsornyine nesrvonue, sp.nov, Pl, XII, fig. 15. 


each 
Aree Bromine, eared eval ache.” Ait 


ala inch in transverse diameter, and about 3th of an 
piamawiy, cod Vacurtale a oean Pe persis 
me ae 


rnp ao ly. See nati Coan 
coaly hark ape ‘and is from the 


Skaneatales jew York, A flattened 
the same specie, coeur on tla from the cae 


12, Catasrres Taayarrionss, Gayppert. 


A small 
eas ety Sane te ert es 


*Tn ps ees aes ae ae eee the plants 
sual in that genus are gymnorpermous 5 ad belore thet may of 
are, 


eee Bees eae 1840, p, 12) n Colamite (probebly 
this species) as occurring near %) eh 


Leaves oblong-lonceo~ 
rch of sry rom ne orth of emit er 


ends of i, fo. an inch or more. 

Mis pst ea with the preceding, and 
is often very . Tole ensaecn base 
Se oe om eds fo ilis, Sternberg; but it differs from 
the former in the number form of the leaves, and from the latter 
in the acuteness of their points, 


17. Sem PRICIER LOOTED Ba nov, Pl, XIII, figs. 18,19, 20, 
“ra le, pis bdo st wad 
3 ies ecm of od Cerne 


ieee ihe sna egal eee 


times an 


jeeturally in this genus, The stone are have 
Tsar feeetatal en arena MB See 

constituted a sort of sheath, as in A. coronata, Unger, or may have 
rh tuber aay oe sieges ae Near somo 


may possibly ae a 

18. Asrenormynures ee aa 
di 5 

ments of ‘iagtir tad ne Berk ates stems, internodes about 

an inch in length, i 

named ; Se ae oe ore state 10 reains ta 

certain, 

19, Astenormynires ranvota, Dawson, 


*Canad. Nat, vol. vi. p. 168, figs. 6 a, b,c 
* Branchlets slender. Ieaves 5 or 6 in a whorl, subulate, 


die line to a line tong. —Internodes equal to the leng! 
leaves or less. Stems |, with scars of verticillate branch= 
eset 


‘This diminutive species was ogaly found by Mr. Matthew in 
the graphitic shalo, associated with the conifcr-sandstono, at the 
OE tes ana RTs “small gmonts of it have 
subsequently been obtained from the shales of 
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tho 


bere el ict tid caida tL) ot 
and in the upper part 


of 
of the in 
{ie wri wk on pet mt 
Shee ease aan or even distinctions. 


a aie clevuted ci vith an tet all 


24. Lerrpoprxpnon Ceacmriea Hall. 
‘Hall's ‘ Report Geol. New York,’ p. 275, fig. 127. 


25, Lxrrvopexprox comnvearom, Dawson. Pl. XII. fig. 10. 

Dawson, Quart. Journ, Geol. Soc, yol. xv, p. 68, fig. 2. 

perry eta separated surface of corru- 
ai edetedinn ab gia g2 ly “ 


fete gon collection are specimens from the Chemung and 
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30. Pstrormrtos rxrxerrs, Dawson. 
Quart. Journ. Geol. Soc. vol. xv. p. 479, figs. 1a to 1%. 


system at many beds with its rhizomes, in the manner 
of the Si ia of the |-moasures, Frey demelpce gra 
abundance and perfection that it is much better known to us 


Peco Ree eos ED eee anges ted, to have a wide 
listribution in as well as in time. its of its stems are 
m 


buried in sand. Most of the New York specimens seem to havo beon 
drifted; but groups of rhizomes, ibly tn situ, occur in 

sandstone from Fullenham, ie, and in similar 
novia and Cascade Falls, ‘These are the onl; Speen peg a 
Prof. Hall's collections of root-beds resem! those 

New York ies Upper and Middle Devonian have as yet afforded 


land-plants ; but in Gaspé Psil i ocours in the Lower 

Tag ero Seer ge bos Sian to it occur in 

the Upper Silurian. 

31. Psrormtroy evecans, sp. noy. Pl. XIV. figs. 29, 30; and 
Pl. XY. fig. 42. 


Steins slender, produced in tufts from thin rhizomes, bifureating and 
curving at their summits. Surface smooth with very delicate wrinkles, 
Fructification in groups of small, broadly oval scales, borne on the 
main stem below the points of bifurcation. 

T distinguish this from Psiloph; ir its smaller 
‘Sizo, its smoother ap gf rete ep stir 
of its organs of reproduction. Still it must be admitted that im~- 
perfect specimens could not readily bo distinguished from branchlets 
of P. princeps. Tt was found by Mr, Matthew in the shales near 
Carlton. 

32. Psrornrtox? Granros, sp. nov. 

Smooth, flattened, bifurcating stems, two lines in width, with a slender 
woody aris, 


‘These are objects of doubtful nature. They must have been stems 
or roots, bifureating in the manner of Psilophyton, but having u 
very slender woody axis. They may have been either roots of some 

t, or stems of a smooth and comparatively succulent species of 
Ons 


fotia of the Coal- that it might readily be mistaken for 
it; but it differs somewhat in the form of the leaf, and still more 
ne et Sere eee boing perfectly 
In the paper alroady referred to, T havo stated at length my reasons 
for ing, in tho case of this and 0, i the 
preferring, in 5 posers A ened 


ity to them. To 7 bs 
nity to tho namo Pychnophyllum, : Bas 


niart, this objection does not apply; but ites, has 
priority, and is duc to the doscriber of the typical species. 
Tassocinte the genus Cordaites with 1) i plants without 
hesitation, notwithstanding the Saati aes 
has shown that its stem is 


Monocotyledonous plants and with Ferns, 
Tt is worthy of notice that, while the leaves of Cordaites, unlike 
those of Sigitlaria and Lepidodendron, were not attached by narrow 


‘Tho leaves of the present species are very abundant in the shales 
of the vicinity of St. John, and indeed are eminently character- 
dapsk Sassy ane or Eis Semon cae He ae ee 
my late lamented friend, Dr. me oma appropriate, 
not recognized this t in the specimens Gaspé or Perry; 
Bal Ghsechs intadlen ttt in the’ Now Weck oulostcc ts a 
ment of a leaf from the Hamilton group of Cazenovia, New Y¢ 
not sufficiently pertoct to render its identification certain, 

* ‘The nervures in C. borazsifolia are alternately thick and thin ; but there 
undescribed species i ‘he Upper Coal-moanuree of Nava Beotis which bas equal 
nervures, 
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carci of ho De Perle bye eee 

riers telotne the it with ©. Jackaoni, 

present species, 

och ,o. Hibernia and other i no dott _ 
as Lesquereux very maintains, 
Goat cioururony: Hea lr haiseiond‘chariae tea ae eat 
applied to it the gonoric name Neygerathia, which is used by Unger, 
Gosppert, and others for loaves with striation and suy 


above explanation, the name Cyclopteris, ‘The present species ocours 

in the Chemung group of New York. 

40, Cycrorrenss Jacksoxr, Dawson, 

«Canad. Nat.’ vol. vi. p. 173, fig. 9. 

« Proud bipinnate ; Saeco hy precy Plat Sos pinnat 
alternate; pinnules obliquely obovate, 5 eee, bettie at the 
dase, anud apparently decurrent on the pe ie 
dichotomous 5 spa he leaflet large, 
sie preeor oer am toeee popes the Oatlands 

ralist,’ from @ specimen found at ye oes al 1 eae a 

ments at St. John, and large s] in the collection of Prof, 

Mall from the old Red me of reat New York. It is 

closely allied to C. Hibernia, and is its American representative, 


41. Crctorrents onrcsa, Leaquereux. Pl, XV. fig. 33. 
‘To this species, described by Lesquereux, from the Old Red Sand 
stone of Pennsylvania, I refer a beautiful Fern not unfrequent in the 
shales near St. John. Lesqueronx places it, for the reasons above 
mentioned, in the genus Naygerathia, 


42, Crovorremts VaLIna, sp.nov. Pl, XVIL fig, 52, 


Dripinnate; primary divisions of the rachis stout and wrinkled, 
Pinne regularly hy alternate, Lower pinnules nearly as broad as 


Tong, doa and obtusely and decurrent at the 
ly diminishing in size and breadth toward the point, 

and the ip narrowly obovate and con Coan i are ler= 

minal pii Nerves delicate, several times 


This is the most perfect and beautiful of the St. John wane Tt 
resembles at first sight Kotawapeeris macilenta, L, &H.; bat on 
examination it differs mati ly in details. It is an elaborate and 
ornate example of the peculiar type of Cyclopteris already referred 
to as characteristic of the Upper Devonian Period. 

43, Cycvoprents vants, sp. nov. Pl. XY. fig. 34, 
Pinnate (or bipinnate). Pinnan with a thie: petiole. Pinnules de- 


creasing in size to the terminal one, which is ovate and lobed, Pin= 
nules oblique, decurrent on ons side, Nerves frequently dichotomous. 


‘This Fern has beon found only in fragments, It seems to have 


44. Crctorreum Buowsm, sp. nov, Pl, XII. fig. 9, 


2 


delicate little , quite distinct, in so far as I am 






‘This Fern is very abundant in the shales near Carlton, at § 
At first sight it appears to constitute several 
comparison of numorous specimens shows that all the 





differs from the form jeate midrib’ and 
neryuros, and from tho latter in its smooth surface, 


48, Srmxxorrents Hawmeanavst, Brongniart, 
- One of the Ferns from the shales near St, John ap 
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identical with the above species, which belongs to the Lower Carboni+ 

taper of arora, 

49, Sruxxorrents wanoryara, sp, nov, Pl. XV. fig, 38 a, b. 

This resembles the last species in general form, larger, the 
i round or at presi apoe ly be wes 

and wnited by a broad base to the broadly petiole, 

Found with the preceding. One specimen, given to Mr. 

Hartt, shown’ frond 6 inches in length, eer 


50. Spmexorrants Hanrntr, sp. nov. PL XVI. fig. 48 a, 5. 


of the Deyonian and and represented in Europe 
by such plants as 8. Unger, SS. 


be sari Rachis slender, Leberg ty divisions 


sented sigan ita Lowe Goa phar nok see Sy. ies in the 
Carboniferous rocks of Nova Scotia or New i The present 
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59. Ruacmiorrerts povwata. Laie, pebsntichss 


"Lec hh ac ray bn ivaton of at shrt dana fom th 


ager healed a poison fail, der the name of 
Ehaheperes Sneha eae eeee, genera, of 
stipes of forns structure; and I now propose under the 
above name to include such Devonian stipes ss incoale Gaerne 
of distinct epociea of Ferns, of which tho fronds have perished. ‘This 


has the advantage of provisionally tho existence of such 
, and of preventing their stipes from referred, in their 
ddan ster ote ilies of plants. It also serves to remind 


us of the fuct that, while in some localities we have a number of 
cies of Ferns in a good state of ion, in others an equal 
of Sean 


state of things is especially iy notareed yay 
New York, from the lower member of which, the Marcellus Shale, 
the present species is derived. 
60. RAACRIOPTERIS CYCLOPTEROIDES, 8p. DOV. 
Very thick not observed to branch, and marked with wneven 
longitudinal strio, 
Base of the Catskill group, New York. 


61. Ruacntorrents rvxerara, sp.nov. Pl, XVI. fig. 61. 


mens are from the Catskill of New York. Fragments with 
similar markings oceur both at St. John and Gaspé. 
62. Ruacmiorrents srncata, sp. nov. 
gists | node dimebag 
fragments of these stipes occur on the surfaces of beds 
othe mang ip at Richfield, Ohio, and the Hamilton group at 
are not distinguishable from similar fragments 
aie ape ptr every Get dhs oa 
for leaves with parallel veins. 
63. ee ee PLXIY. ig: 824, 83 and 
PL XVI. figs. 45, 46. 
Stipes smoath, indy striate, and in nme with little linear 
scattered over the surfaces, seats position 
of minute Ree Largest ee ie im pogesetlr jhe! 
pinnately lichotomously, terminating in recurved divisions 
or in long flattened petioles. 
Mare Shan) ane aneeien many, possibly, ba toptadied wader His eens 
YOU, XVIII—PABT 1, 





AE ne aera Tt somewhat 
forms of C. acutum, L. & H. 





li 
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appearance when deprived of their pinnules; but the ‘speci- 
mens are obvi different character. Ta Prot Hl scaletons 


(Alger.) 
Among Prof. Hall’s specimens are several which probably belong 
Pare Leg aly Seema bem et ia ra 
merit detailed description, with the exception of the following. 


68, Urnarrasia Crewusexysts, Vanuxem. Pl. XVIT, fig. 62. 
Vanuxem’s ‘ Report, Geol. New York,’ p. 153, fig. 50. 
Flabellate, invested, conical or hollow, cylindrical fronds, marked 
spaces; and in the cylindrical forms with rows of tubercles, 
Vanuxem has figured and described, under the aboye name, a 
flabellate frond which he its as apparently consisting of tape~ 
like bodies interwoven like work, The specimens submitted 


the latter are covered with large tubercles arranged in vertical and 
transverse rows, so a8 to give an appearance like that of stems of the 
genus Halonia. One of these curious stom-like objects is illustrated 














points 
and it will now be necessary only to mention a few results, 
as to the Devonian Flora, which may be deduced from the obserra- 
tions above recorded. 

1. In its general character the Devonian Flora resembles that of 


the Carboniferous Period, in the we of Gymnosperms and 
Cryptogams ; Sor nite ioaceeptien tie peucittepe et ita 
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conditions in these two periods ; but the facts are not yot sufficiently 
numerous to prove this. 

7. The above general conclusions are not matorially different from 
scene ascived SS y Ge rue a a considera- 
tion of the Devonian Flora of Europe. 


EXPLANATION OF PLATES XI1.—XVII. 
Illustrative of the Devonian Flora of North-eastern America. 


sits: tae 





7. Siiiaria Venusest: @, retaining the outside; 6, decorticated 5 
Leptoplaum rhombioum: a, natural size; 4, a 


1, Leper corrugatum: @, portion of a small stem; 0, part of a 
itger stom. 


Prare XII, 


Ty gules Peja’ or natal tai 6 cx Sols ae 


ly. 


29'& So. 2a 
3 nates is ‘of young leaves; , pointof leaf; ¢, base 
32, Rhachiopteris tenwistriata: a, natural size ; 6, « portion magnified. 


Puate XV. 
Fig. 98. Cyeloperts obtuse. 


pcre ore 





41. P. tegone: a; nabaral so: 5, moaguifid, 
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and Alzey,—so that I now can no beds of 
Hem ‘ar Marine Son 
sc a arama is fee aoe out the lower Lett 
resent on dah et chet rey snsthig 
is teas de iy—the freshwater limestone of Bembridge 
Sconco=beds at aS (Alsace) and Abstadt (Baden). Here 
the following species are decidedly identical :—Helix Veotiensis, Kdw., 
Fi tigers, BAN, hari i) ind Php Un 
t. of tus, Edw., n= 
fortansicly 1 have not the means of ascertaining whether 
logies can be carried further. Tass alec iepeael Oe belana fiat ted 
freshwater limestones of Castelnandary in France belong to the same 
horizon, from whenee I have received about twenty species from 
Deshayes and Lartet. At the same time I cannot venture to con~ 
sider De hn ae a ee ee 
with Buxweiler ( oe 
‘The fossils from Pen Hill od Gobwell Bay have socteveniases 
with those of our “ Marine Sand.” They probably belong to the level 





of Dumont’s Tongrien Inférieur (Lethen and Wi }) and Ton 
grien Supérieur=Marne supérieur au It 

for me to compare the marine forms those of Wi and 
Bernburg, from whence I am i a collection. But the com- 


parison will at all events be onli ecg te anes eam 
Cl entirely brackish, and the German are all purely marine; it 

will therefore be some time before I can give any aceount of them. 
In the meantime it appears to me of great importance to be able to 
point out an exact equivalent of the beds at Alzey and Buxweiler and 
Abstadt, which, with the exception of the Bohnerz in South Germany, 
are the only representations of the Lower Oligocene. 





Mar 21, 1862, 


Edward William Cooke, Esq., The Ferns, Park Gate a oats 
Edmund Jones, Esq., 10 Gull Street, Russell Square; and 
William George Lemon, Esq,, Blackheath, were elected Fellows. 


‘The following communications were read :— 


1. On the Meranoxrrmic Rocks of the Baxvvsutax Coast, the Scana- 
ars, and « Pontiox of East Scrnentaxp. By BR. Hankyess, 
Esq., F.RS., aoe Professor of Geology and Mineralogy, 
Queen’s College, Cor! 

Introduction.—I am not aware of any memoir which has reference 

to the metamorphic rocks of Banfishire, save ee of Mr, 

Cunningham, published in the ‘Transactions of the Highland and 

Agricultural Society of Scotland” (vol. xiii). In be Ba 

is a great amount of information concerning the pri Lied the 

rocks which compose the metamorphic strata of this portion of 





1862.) HARKN£88—METAMORPHIC ROCKS, 333 


some distance, and, the hi, G 
drab shales occur at Melross, ¥! e 
they have been worked for roofing- ren 


2 
z 
EB 
é 
i 
5 
lg 
Length 25 miles, 





exposure of quartz-rocks, 
West from Macduff fine-grained 


rystalline 

sandstone overlie quartz-rocks, 
which form an axis at the entrance 
ae Banff Harbour. sins 

t Banff, opposite the Railway- 
station, are seen Sanldavelipal 
(and here dipping N.W.) quarts- 
Tocks. To these, on the west, suc~ 
cood grey gneiss, with interca~ 
luted quartz-rocks—the latter, at 
the boundaries of each stratum, 
often showing their original con- 
dition in the form of fine pebbly 
layers of rounded quartz. Strata 
of this nature prevail for a short 
distance to the west of Banff; 
but they soon become raped 
the sandy shore, which prevail 
until the Black Pots Tile-works 
are reached. Here a synclinal 
ocours; and at Whitchills the pre- 
vailing dip is 8.E., although the swore... 
strata aro much contorted, 

The 8.E. dips obtain to near a 
maas of fine-grained syenite, where 
N.W. dips again occur. West of bs 
the syonite, rolls are again abun~ a 
dant; but, after a short distance, 8.K, dips again set in, and con- 
tinue to the Burn of Boyne, wh ere limestone comes out from beneath 
the gnoiss, This limestone, which hax been extensively wrought at 


Beer, 


Fig. 1.—Section along the Coast from Gamrie to Cullen, Banffahir 
o. 
ou 
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tortions produced the anticlinals and synclinals of thia portion of 
Scotland®. 


Westwards from the limestone of Sandend a succession of gneissic 
strata occurs. These strata are perpendicular; but ne soon 
become greatly contorted, and present both N.W. and . dips. 
Among them strata of quartz-rock are seen, on one of which the old 
Castle of Findlater is situated. Those contorted rocks obtain along 
this portion of the coast, from Sandend to Logie-head. 

From Logic-head to the Maiden Pap of Port Long, gneiss, with 
N.W. dips, exhibits itself, having beneath it thin-bedod qi ta 
rocks, which repose upon hard groy beds. The thin- 4880- 
cinted quartz-rocks are well seen in the neighbourhood of Cullen. 

On the shore, a little west of Cullen, isolated quartz-rock is seen; 
nnd also masses of Old Red Conglomerate, one of which is seen on 
the west side of the bay, reposing on the ic strata, os 
represented in Mr, Cunningham's section, On this of the bay, 
a thin series of gneiss is seen resting upon quartz-rock, and having 
a S.E. inclination. Along the cliffs westwards to Portnockie, the 
quartz-rocks, occasionally overlain by Old Red Sandstone, are seen 
with the same S.E. dips. Here the quartz-rocks become greatly 
developed ; and they continue along the coast with the same dips to 
Findochtie, where the strata ore flatter, but have still the S.E. in- 
clinations. At Port Essie, the same rocks, having the same inclina~ 
tion, but at greater angles, it themselves; and these make up 
the cliffs along the const to Buckie, where, on the shore, some 
beds occur among the quartz-rocks. West of Buckie, Old Rod Gon 
glomerates appear on the shore; and at the Gallochie Burn, between 
Buckie and Port Gordon, the same Old Red with 
red sandstones, are scen dipping N.N.W. at a low angle; and these 
form « portion of the eastern margin of the Old Red Sandstone area, 
which is so extensively developed in the county of Elgin, along the 
shores of the Moray Firth. + 

‘The quartz-rocks which are so extensively developed on the coast 
between Cullen and Buckie are extensions northwardly of the mass 
which is so well seen in the Bin of Cullen, Like the strata pre~ 
viously described, Lisp Sra to form an axis in this area, the 
centre of which is probably at Findochtic, where the beds are more 
nearly horizontal than elsewhere along this const. Here agnin wo 
have another instance of an axis being pushed over towards the 
north-west. 

The arrangement of the metamorphic rocks, as exhibited along 
the Banffshire coast, leads to the conclusion that here the deposits 
have, in their sequence, a great affinity to the series of strata which 
composo the altered sedimentary rocks of other portions of the 
Highlands. At the base considerable thicknesses of quartz-rocks 
sometimes present themselves; and these, where they do occur, are 
seen in the condition of axes. Upon these quartz-rocks, in some 
instances, limestones are found; but the persistence of the lime- 

* Tam indebted to the Rer. Mr. Grigor, of Macduff, for pointing out to me 
the limestone i 


near Keith, 
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On this occasion I endeavoured to make out the relation of these 
quartz-rocks to the deposits which are so fully exhibited in Suther- 
land, and which form the upper or flaggy gneiss of Murchison*. 


Fig. 2—Section from Berridale to Strath Naver. Length 30 miles. 





There purpose to describe the rocks which occur in a traverse 
from the coast at Berridale, in Caithness, to Strath Naver, in Suther- 


jie rocks of this district. 
‘ing on the coast, we havo, in the Langwoll Burn, from its 


of forming the Ord of Caithness extended northward, and 


* ithological 
are seen in the Alt Begg to Tolbegg ; and on the sides of Salvai 
one of the Searabins, to the west of Alt Bogg, grey quartz-rocks 


occur with the same inclination, The fine isolated Old Red 
* On this occasion I Sir Murchison with his obser- 

vations as recorded on the Duke of Sutherland's map of this county, and also the 
notes of had_reference to this district, ee pe 
me a note from the it Honourable the of the of 

to his people at by this means 1 was cuabled to avail 

myself of the services of gamekeopor to His Graco tho Duko of 
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339 
exposed in its course, seems to flow altogether over quartz-rocks 
sire se (Aes eared racine arene me eS 

ite becomes more abundant, and at 
a Ua eae 
‘The Wistrict north of the Scarabins, for the most part, consists 
members of the Old Red series. pect eae 
up of, 


localities where white an extension north- 
wards of those of ay egy “dip to 
of 60°" 
In the bed of the same stream, Mr, | Peach remarks that above the 
twisted and 


gneiss may be traced to above the bridge of Corrachaich, where it is 

y full of mica, and breaks into flakes like micaceous schist, and 
it dips to the south at an angle of 60°, On it rests a small band of 
hand white quartz, like that of the Scarabins.’ Mr. Peach’s notes 
also contain an account of the Old Red series, as this is seen in the 
Berridale section, 

Westward from the Scarabins to Achintoul, the country, which is 
principally composed of granite, is for the most part moory, and 
affords no good sections. 

In traversing the country in a N.W. direction from Achintoul to 
Strath Naver, the nature and the arrangement of the rocks which 
occur in this portion of Sutherland cau be recognized. In the river, 
immediately west from Achintoul, gneiss is seen with a S.E. inclina~ 
tion; and in the flat moory country on the west side of the river, 
granite-bosses appear abundantly at intervals at the surface. In 
icp peapcmepmuae gw way 8 ing ale 
granite and gneiss occur, latter 

Following up the course of this stream a 
and Bon-griam-beg (two mountains of Old Red Conglomerate, laid 
Bie Dist beoatetick Macthls’s map); the oun ey Nevers bese 
and no exposures of rock are seen. At Loch Leune~a-chliaven, on 
the west side, granite and gneiss again occur, the latter having like~ 
wise the S.E. dip; and, like all the gneiss of Sutherland which is 
much with granite, it is of a very crystalline nature. 
Granite and gneiss are also seon at Loch Ganicu of a like charactor, 
the having the same 8.E. inclination ; and N.W, from this, at 

Ree saamead Goplloth -beg, nemo seeetiates 

§ Abouta mile south of Conl-loch-beg, beyond a tract of 
country, occurs Ben Vaddu. The form of this hill differs those 
ee 

‘FOL, XVIEI.—PART I, a 
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few merely local dips, there obtains through Sutherland the south- 
east inclination of strata which prevails so extensively through the 


Sk ni, in monet i Gl "Dates cir~ 
cumstances @ section from Strath Naver, south-eastward over the 


ing it direct 
the strike of the altered and with these the 
sedimentary rocks, ~ 


rocks having 
Pine grant ieere her parts of the North of Sootland, 
and in the Highlands generally. ‘e have also, in many areas 
share the metamorphic took ar scan 1 in Scotland, a rafal 
an ent: which Tocks, ‘Tho with Sioee ofits Sear 


agreemen' 
induce the conclusion that, so far from the gneiss peers 
lowest member of the series between Strath Naver and the eastern 


strata which form axes of the inferior quartz-rocks, but which, in 
consequence of having the plane of tho axis perros te es the 


Ba ens cat opty tego sin 


masses with that of the metamorphic rocks rocks has been noticed in 
eprneneith See seteral cooks Sa entire, wheats 
is oven more apparent, and supports the inference plutonic 
masses do not porform the office of axes. Their mode of occurrence 
rather tends to the conclusion that the sedimentary rocks were 
clevated, flexured, and contorted previous to the period when the 
fan grntes hove snore i thei curn ote ie on 


2a2 
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Passing onward, we now begin geologically to ascend. We pass 
through cuttings in quartzite for a distance of about 2} miles; and 
then we come to clay-slate, resembling that of Allen’s and Laidlaw’s 
gold-ficlds, pacman se a shea 9) sal of We 


through this fodk, an gears lp yg ost for- 
mation ; of ise hve half mo fase, nenfrmabl 
the quartzite, and then gypsum, & 

Pitas och dor tha axropsciont of the rocka cm the Winter Rie 
On the Halifax and Truro Railway we may commence our obser- 
vations at the top of the series, and proceed in descending order :— 
Noar the Elmsdale Station, about 30 miles from Halifax, we have 
the Lower ‘peor gypsum; then occurs a casper is 


Station. Proceeding along the line ifax, we the 
Grand Lake, which is 22} miles from the Terminus, we 
reach the lake, we come to nartalto:: then in this rock 


succeed for probably 2 or 3 miles; then comes clay-slate, extending 
probably about the same distance ; ; the next 3 or 4 miles are obscure, 
and then, in the vicinity of and at the junction, as was seen in the 

course of observation, quartzite occurs; and from this 
onward to the Terminus there are deep cuttings, with masses and 
boulders of quartzite, At the Terminus, slate again occur; but this 
evidently Paty to another scries, whose granitic axis occurs in the 
direction of what is called the North-west Arm. 

From the preceding observations I would infer:—that Mount 
Uniacke and the granitic range of which it forms a part is the geolo- 
gical centre of the series which I have been attempting to illustrate, 
This and the other granitic bosses occur somewhat irregularly through- 
out the formation to which the group under consideration belongs, 
and, as far as I have observed them, are inconsiderable in height. 

That when gold occurs on the one sido of a granitic mnss in this 
formation, it may reasonably be expected to occur on the other side 
ee bere ‘bosses larly distributed throughout 

it as 1@ granite- are irregularly distri} it 
the formation in question, a SE rier Neri gem 
pected to exist in the distribution of the gold-fields. This irregu- 
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some formerly obscure points in its structure, and htt 
scribe the B. Scouleri, Hibbert, from the Cai 

of Scotland, ‘and the Upper Old Red Sandstone of Kilkenny Mutants ee 

E, (Arthropleura) mammatus, a new species from the Upper Coal- 
measures near Manchester ; coral Gar wd JE Sp. nov., 
from the Coal-measuros of North 


5. See Whee Bae of Srivasax CRUSTACEA. 


W. Sarren, Esq., F.G.8., &. 
(Abstenct,) 
[Tho Publication of this Paper is unavoidably deferred. 
Or this form an imj individual, from tho anthracite-shales 
(Liandeilo-flags) of friesshire, was formerly described by the 
suthor as Dithyrocaris? aptychoides. Better spocimons have enabled 


Phyllopods, not far removed from Hiymenocaris an Dithyrocaris. 

A a pee of another larger form, the same localit aes 

Sxplained Lia Vows of to rladoaahi of ha pela Piyooda 
viows 

Riuay Guunetieer cal wits ia Noel ota and illustrated them by 

a diagram in which they were arranged in chronological succossion. 


6. On a Caveracran Track tae Teer ee Coa 
Sunorsarnn. By J. W. Sarren, Esq., F.G.8., &. 
(Abatroot,) 
[The Publication of this Pspor is unavoidably deferred.] 


Seer epeins  o vente sie of heaves, cane 
shi im on the ripple-rir G ‘ to 
Ee eee se os ats Tees omnes eet Cee 
cean with a bifid or two-pronged tail. To a like , but to a 
distinct genus, Mr. Salter refers somo curious markings by 
‘M. Brébisson as occurring in the Lower Silurian sandstone of Noron 
in the Falaise (Normandy). 





Jone 4, 1862. 


‘The Rey. David Honeyman, Antagonish, Nova (Bootie ene Alex- 
ander Macdonald, Esq., Aberdeen, were elected Fi 


The following communications were read :-— 
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“On the Origin of Species,” p. 237. 


* Darwin, 
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Charles 's ‘Manual of ‘1857, p. 1 On both occa- 
Sant acivel eyes calieaoe soa tas Pusleae be 


“Two ens exemplified the of the 
entire jaw of this ne [Plagiaulaw Becklesi‘], The foremost 
tooth is a very Jen, Sin the args bates tomers 


specim 
sembling those of Microlestes. Tho large front tooth of 
is formed to pierce, retain, and kill; the succeeding of pia 
carnassials Gernivora, ti tikes ladon ot door’ wheplad terse 
Lerten perecthaepeconc pm tens As in Carnivora, also, these 


angle of the j fro akon no projection below the tne 


deeply ; whence its name. The com} naga me 
of the o-rat is also grooved ; butt i diforently shaped, and 
is by four square-crownod, double-) 
* Tleave tho words, 3 but my meaning been 
bere sige pat ee of Netiony dae 
es iter soled bene te Say i ‘the 
Faccsmpn, editor ists Morreale Pica by 
ee ee is (Sco Cuvicr, Oss. Fos, 4th edit. 
+ Vol. xvii. p. 161 t Paleontology, 2nd edit. p. 85% 


ee | 


And first, as regards the admitted facta, Professor Owen agrees 
that the Purbeck remains establish two species of Plagiaulax ; and, 
‘as he has adopted two of the wood-cnts given in my onginal descrip~ 
tion of these species, it is presumed that the correctness of the figures 
is not questioned. The marsupial nature of the forms is not dis- 
coded er Rela ger ae 


In both species there is a solitary incisor on cach side of the lower 
jaw, in the foro part of the incisive border, closely followed, without 
Be alerneiilsn hve okniney by see ee Basen 
premolars. rami converge to a narrow point in front, so 
the tooth occupies the entire width of tho incisive border on each side; 


Sate ne 280, of m: ta palererraerrs saree! iting the 
portion shows (what is Sa 
Faby sia eaitwoninetecearreore 


‘were approximated and 

ae oceans ropes nearer Ta minor 19, he 
tooth is procumbent. In the other and larger species, P. Becklesii, it 

is more robust, with a thicker root, and with a more decided curvature 

Jp ipbaa bee renee etie omy | the form 
acanine. In both species the point is bevelled® ; poate 

observe in either any mark of the play of an ‘upper tooth, 
ley edlaedcyeresrsty nara reen Professor Owen's 
is 


other 
genus is finally. presented to us a8 a predaceous carnivore, It is 
therefore necessary to examine the evidence closely, Now, in 
mls qui jon of this kind, comparative anatomy supplies for our 
ental principles, govern the interpretation of 
Lewes ped pir bo Meera 
scar oh ere reenresnerina pel perros jo. 
tion. In all the Carnivorous genera and pare to 
which the dentition has been accurately datecninadly ace cea 
ielatare tactites; Sollowed by w-catine, ea pach sidaint tha sepealores 
and below; and the empirically observed result is consistent with a 
rational interpretation of the arrangement, in reference to their food 
opeeptereratal hitneadid Ri ebymereryin eet 
istin, ct phagous there a solitary int 
(boing that epithe the axis) on either side of sellawres: \emrsenaee 
canine; or if, as among the , additional are deve- 
loped, the outer incisors and canine are alike rudimentary, ‘The pair 


CCN Tg ating Liar br ped wear ; but the 
fowe is flattened 


near the apex, 40 as to yield a Borel: point (op. 
Pp. 268). 


Ri 
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een Koala (Phascolarctus cinereus). chine pe P. 
it eee ; when 
viewed sidewise, it is not very unlike a canine, Bisa yb 


thle paler 0 lavwibe oo rvaa ecieall irae 


argument, is 
from the dentition of Thylacoleo. (oad perianal Re Seno 
trp of the cn on spp Oy 
re-part jaw, to the sym ¢ an 
tooth in pb ped Ape 
than i doe the rocumbent incor of 7) "t. But, on 
referring to his detailed description of ), we find that the 
body of the tooth, of which the shape baeaep ihn 
terms of comparison, together with the fore part 
sis and incisive border, is wanting §:—“ The opie 2 
fig. 4, s) begins behind, at a vertical line 
advance of the middle of the sectorial, p4; it pre ney 
form. fae ae = ar of the jaw appears to have 


to to 
M. Vorreaux of Paris, it is distinctly seen that the coat of 
limited to a belt which sheathes only the anterior half of the incisors. 


its entrance into the alveolus; ite form cannot therefore be ‘it y givens 
but it is evident that it was curved oj “Statchbury, Report on the Dis: 
covers of Gold in Australia, 1855, pas 
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in the dentition of the fossil genus. In P, Becklesit there are three, 
and in P. minor, four of these tecth, which diminish rapidly in size 
from the last to the first*. I here take the last a8 the most 
minate in form, and in its nature the most constant. I compared it 
sg pr alee Fapeclpe ma eta heared eres i. 
and I now, as I pope tee pean 
logous teeth, rh identis a ae 
of form and construction. Ta proof, Lreter to genes 6 ult = 


moot in a finely serrated edge, Not the least remarkable point in 
coincidence, 
—these grooves being developed seven in number, alike in the homo= 


Jogous premolars of Pl. Beeklesii and of Hy; Gaimardi. 
wAs tp tho points of difference: in there are three or 
four of thoxo tecth, while in mus there is but one; in the 


former, they are ited with the mawimum of it, in the 
eee sniest ekaterontoe bel ng in 
the latter vertical. With this exception, and with ine ivial de~ 
tails of difference Fibre peper eer eee 
height, and in the amoun| basal surface free from 

the last premolar in Hipeerynca’ is identical in its characters with 
that of Playiaulan, two convey to my mind the impression of 
being lly alike. 

The ol ject, strike Professor Owen in a very different light. His 
statement is that, “in the general shape and proportions of the Jarge 
premolar and succeeding molars, Plomaulase most resembles 7h 
cole, » much larger predaceous marsupial, from the tertiary in 
Australia, But the sectorial teeth in Plagiaulax are more deeply 
grooved; whence its name. The single compressed molar of the 
Kangaroo-rat is also grooved; but it is differently shaped,” &e. 
Now, apart from the inferences, here is a conflict mn description, 
which can be settled by an appeal to the original spocimens. have 
described the large premolar as essentially alike in form, in the Kan= 
garoo-rat and in Plogiawaw. Professor Owen states that it is dif- 
ferently shaped in the two : if so, L invite him to show wherein the 
difference consists (I have failed to detect, and he as yet to indicate 
it),—beuring in mind that here it is not a question of slight difference, 


* See Quart, Journ. Geol. Sov, vol. xiii. pp. 278-281, ees 
VOL, XVITE.——PART I, 
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such as & modification in the outline of the same: 
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T havo failed to. realize the asserted Teemablanion bed 


Hy 
gs 


crenulation, 


fngresnel wih The 
agreement. 


of the last premolars ; 


‘Thylacoleo in the form 
details of outline, section, 


tween Plagiawax 
tho * 
than with sny 
Lotus now 


int of 


i&e., I am more 


and 


Py 


os 
c] 


the inference as to thé function of these tooth. 
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trenchant *, and I have shown above big ena ar eaie ts 
alike in Plagiaulax, A eaeprrarpe ten aes he 


Kangaroo-rat. The agreement is therefore purely empirical ; but as 
is 


regard the carnivorous deduction from the shape to be arbitrary and 
untenable. 


‘lliam Hunter, a centu ago, by a parity of reasoning, arrived 
Boia couctasie, tant te Mannion od North dasecese tenant 


flesh-eating t+. ‘The error in his case, as in the correspond- 
ing one of Leibnitz, was excusable, comparative anatomy haying been 
then in its infancy. But it is not a little startling to see the same 
sort of unsound deduction pape remap ot one of the most 
pigmy of Mammals, half a century after Cuvier, by his luminous 
demonstrations, had indicated the method Le such signal mis~ 


percei 
tween Thylaeoleo and Plagiaulax in the proportions of the large 
premolar to the succeeding molars. In both, there are but two 
molars, and in so far the RerORpenney plane Bn ae hyn 
Plagiawlue there are as many as premolars; while in = 
coleo the enormous development of the solitary premolar or carnassial 
is effected at the expense of the rest of the premolars, which are 
suppressed, and of the tubercular teeth, which are dwarfed. In the 
former, as pointed out in my earlier description, * the premolars are 
inordinately developed, while the true molars are dwarfed and rudi- 
mentary in proportion.” The operation of the well-known law of 
Anamorphosis or Balancement is visible in both. But examples of 
it are everywhere seen throughout animated nature, in the same 

* Odonti yy, You. 4. p. 38a, 

+ Phil Trang, 1707, vol ei p. 88, sf 

" 
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Lnlirag 
Thylacolo’ and Plagiaulae 





modified they 
in relation to the teeth. The author of ’ having 
formed his opinion on the teeth, then examines the characters of the 
in conformity. He adduces the shortness 


condyle 
p. 349). Th 
were not overlooked in my former communication :—* charac- 
tera of the jaw are so peculiar, and in some respects of so mixed and 
confusion wit te tulh  fotsing ny open oft ted 

junction with the in i inion 

Playiaula, The low porition of the eondyto is en and 
the elevation of the coronoid above it so considerable, that, regarded 
per se, supposing no teeth had been discovered, they might have been. 
Stared to itply with some degree of certainty a predaceous ani- 
mal”+, But there were other characters, which, taken in conjunction 


* Oxlontogexphs, vol. ji. p. 889, 
$ Quast, Journ Geol, 8, vol. itt p. 278. 
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with the jaw, appeared to me to counterbalance these indications : 
namely, the moderate extent and low elevation of the coronoid above 
the grinding-plane of the teeth; the long neck and horizontal 
jection of the condyle behind the coronoid ; the form of the 
itself; and the absence of stout angular process behind it. pe 
one exception, T shall co: these mandibular characters 

And first, as regards the shortness of the horizontal ramus in pro- 
ela tees T refor my reader to fig. 20 of the accom 

ing illustrations, representing the side view of the lower wae 

rere A glance will satisfy him that the horizon: 
much deeper in proportion to the length in this form than it is in 
P. Becklesii, The fact is 80 obvious that I do not think it necessary 
to enter upon the metrical details. Commonly we connect the idea 

Zastbio gemwuted by the Hysus end Tiges, At a alee 
mandible present lyana sections, 
figs. 2 and 3, p. 278, of my original pi repenee referred to, it will be 
ween that they are totally different, Jaw of Plagiaulax ‘inthis 
Sp shale closely resembles that of the Aye-Aye 

coronoid process comes noxt for consideration, For tho de- 

tails of my doseription of it, rofer my reedors to 7-968 of my former 
paper. It is there stated that “in general form the coronoid pro- 
coss in Plagiaulax resembles more that of the ‘marsupials, 
and of the Un Ursine Dasywrus especially, than that of the herbivorous 
families. It differs very markedly from the elevated strap-shaped 
coronoid of Hypsiprymnws and the other herbivorous marsupials, It 


is to be ‘od, however, that it is leas elevated, and its surface of 
less area, than in the predaceous 1 Seles eS 
cental.” Here, it will be ol com) 


jiul forms, a Gen T did oat Boe aL eee 
carry it, If ext to the Aye-Aye (fig. 20), additional light is 
thrown upon the character, In both, the anterior edge reclines at 
an angle of about 45°; in both, the summit is not much elevated 
above the grinding-} lane of the teeth. The appearance of elevation, 
which ia at first eight suggested by the coronoid of Plagiaulas, arises 
from the it depth of the sigmoid notch and the low position of 
the condyle. If fig. 1 of the illustrations ofa fora pe eae 
ferred to, it will be seen that the process i is not raised mueh 
above the summit of the premolars. hore is a further agreement 
between the Aye-Aye and Plagiaulax in the amount of area occupied 
by the surface of the coronoid. This is partly disguised in the lower 
jaw of the former, by the broad neck of the condyle, and the shallow- 
et the Iunate notch between it and the coronoid ; if the notch 
we deepened, na indicated by the dottod line, the resomblance 
ah be complete, I do not, therofore, admit tho force of Professor 
Owen’s remarks, as significant of carnivore affinitios, that “ the lower 
* In the Koala (Pharclarctus einer), in which the procambent incon, x 
already observed oe, P. 360), are projected with an inclination resembling 
that ris pene rami of the aceite anaes 
depth in proportion to nt the oti cinuenesaeltaae 
moalla wol. i. p-264) Bat Pe scene a eat peice 
totally different plan of construction, 


carnivore. 
Tee wien Os position of the condyle—below the 
lovel of the grinding-1 Tho author of ‘ Palwontology’ states 


that it is a “character unknown ee =u Mie ince ae Grane 
feoding animal.” iia pede an rere the eure (05-3 a ae 
the lower jaw of the Aye-Aye. ba tho attoulae 

oe Soa tte directed Arden erat tas ease ingally is 
ve in Playas grinding-plane of the molars. It looks still more 


pedicle =" fingers Sehe I Bets the Pate to my former communication 
Cp. cit. Leet fad and 275), It is there stated that the vy ition of 


noid, and its relation to the condyle. Saf it tie accoapeny ine eee 
(fig. 20) of the lower jaw detached be referred to, it ‘be seen that 
the condyle is not only below the level of the grinding-plane, but 
Sold, Sects os a Plagton cad os in Soe i of the coro- 
noid, exact] in Plagias and on the samo plan of construction, 
=the sole diffrence being that the a oid notch is shallow in the 
Aye-Aye, and deeply excavated in lee Tf the notch were 
doepenod in the former, by removing the plate of bone behind and 
below the posterior edge of the coronoid, in the manner indicated by 
the dotted line (f), the resemblance would be complete. Tn order 
to place these facts of agreoment beyond question, I give the following 


* “La miichoire infériouro, comme cello dos autres rongeurs, se meut évidem- 
‘ment su moyen d'un condyle longitudinal, do manilro 4 empécher tout mouvo~ 


ment horizontal, Sa ee (Sandwith, Zoo- 

Tn sme ofthe families of he dat th con say daa sive 
nee 3S Gevuree 
Sivetraer es lacie re Eel ae wall 


raised above the same plan: 
$ Ontéographio: genie Lemur, pl. 


1362.) FALCON EM—-PLAGIAULAX. 383 


With reference to tho angular process, I have nothing to add to 
whut is set forth in my former communication, This process, which 
is a very constant character of the carnivorous Ugh ak 
salient apophysis in Plagiaulae, although well developed in the minute 
insectivorous 

len Mig, 1S of uy coll Seontpto giver teenie 
giaulax, Fig, 15 of my ori doseript Ta ahie 
of what remains of tho lower j jaw of P. minor, mugnified to 
of four diamoters, The entire length oth pty nding he 
six molars and premolars, together with the procumbent 
(according to the metrical line ¢), does not exceed eta naae 
which the six cheek-teeth united make only about two and a half 
lines (-25 inch). Li Sy mee ee anatomist to 
look at it, and say whether feghersinah Speedo 
Eaiacas waaivar.- Magatiads}s Sie wewh actegcetiet Erttas 

us ivore. Magnitude case is an important ity 
as it necessarily involves measure of foree. Could P. minor have 
preyed on small Mammals and Lizards? Is it not more that 
this pigmy form was itself an object of prey in the Fuuna? 


In the preceding observations I have gone seriatim into the ob- 
jections raised against the view which I advanced of the affinities 
of Plagiaulax. In the work referred to, every detail of external 
form was regarded in a Tight different fom (hat in which 1 was 
viewed by me; every inference was controverted ; and the conclusion 


Professor Owen ; and the result has been to confirm the opinion that 


rage slate did not e belong to a carnivorous of Re- 

ly, in the plan of its dental peepee cry 

fterough 1 its cone and coe is pace) 
comparison wil iprymnus an it me, 

every aspect, to eae rea ¢ Iucod in the fore~ 


going pages to show that, to whatever famil por eames anatomy 
may ultimately consign the genus, it must 

singularly modified form. I have dirocted attontion to the numerous 
points of analogy between the lower jaw of Plagiaulaw and that of 
the Aye-Aye, Yoel one of the rarest and most aberrant of existing 


cavity or retraction of the lower jaw; and the muscular 
por kang apa lon o ne ae z fr grt ofthe leer ong, 


advanced, leaving @ short 
per ote er ae att ore, Tae 


Heenan 
:qlssa! Pas ia a 
b Rau i Hata ihe ee all 
Hae sigisunill res ae 
Pee he cee ee 
SH tien nea ne 2 le 
| Sapestt ean HU rat ee et 
apa ar Be Tega 
et re seis HF 324 633 3 ae op a et 
penta eel ei 


bones of the fore-arm, Seep ny animal to 
be a Rodent, and in the «Régne Animal,’ of 1829*, he places it 
between the Squirrels and Marmots. If, with such a full measure of 
rican ‘betire, lisa, Hie peace aE Cees oe A ae 
wus 80 long erroneously Cuvier, how little warranted 
Bend an Bsr momantas daamatintis tytn te foal aed ane 
Plagiaulax from the slender evidence of the lower jaw! Supposing 
that Cheiromys were only known to us through its mandible, what 
Chaehro, roguding Plaiscien fohare boon ofa piyeghagoas type 
to a 
in its affinities, we sh inl be jose in img ta tay 
not have been a mixed-feeder; it have fed on buds or fruits, 
like the Phalangers ; or on roots like ; or on amixed 
1S eral reaberine le eA 
But I maintain that every argument which has been adduced by 


i aay Ge sailed 10 Ge ace pe oer ae 
handled with caution ax an instrament of research ; signal mistak 
in Palwontology have been committed through too confident reliance 
upon it. On he otter Lan tie me eae erage 
a was, first to ascertain a Peis dao 

of Plagiaulax were constructed, and, heme oe 
a supply the rest yearly, by pelos 
using at the same time rational uate! is where it pare be ed 
e.g. to the condyle. The case is of # t interest and importance 
to test the sufficiency of the respective modes of analysis, 

In the general renee appended to my ah bpmendieen es I 
called attention to the contradictory bearing system of 
Heed upon the assumption that the earliest Mammals had the 

ent of teeth. To that fact may now be added the fur- 
yea mee of specialization, in the analogy of its mandible with 
that of the Aye-Aye, one of the most exceptional of Mammals. If 
we cast a glance over the instructive table given in Lyell’s * Sn} 
ment’ (page 23), and reflect on the interpretation of the hiatus 
between the Upper Oolitic beds and the ‘Sables de Bracheux,” how 
vast the interval in time by which they are |, and how 
tho other land, Plagiouas bo rogurded thronga fhe ae 

other a ™ 

view advocated with such power by Darwin, through what a number 
of intermediate forms must not the genus have passed bofore it at~ 
tained the condition in which the fossils come before us! 
What a variety of Mammals may we not hope to disentomb from 


* Op. cit. p. 195. 


ay 
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1-6.—Plaginulax Becklesti (figs. 1-8), and 
Figs. Plagii < btoy 5), ‘Hypsiprymnus 


tla Docklands oo ave bsces Sorta lad the same 
i of vent 





(Fign 1&4 it tho same right ramus of the lower jaw ren on the 
ere eek cn aot 
jw. 


Re Tine of wortical fracture behind the premolars, 
a’, Tmpression in the toate of the condyle, 
@. Impression of top of coronoid process, 
a. Breken-off inflected fold of inner margin buried fa the matrix. 
m. Place of the two molars, 
pm. Three premolar solars the third or lastdivided by. a erack. 
Fig. ie 2. J. Section of the anterior pico of tho jaw ab the fracture xine 
cr surface ; y, outer. ‘Tho notch nt the top ix formed by one of the 
fork of the doubling true teue molar. 
Re Rip: Roles eee Oe 


Fig 4.’ d, Inner side of tho posterior portion of the 
tho, opponite slab of stone ; ‘ae dy ha ks ae 
pression of outer side, 

@’. Outline of the incisor restored, 
be. Line of vertical fracture, 
@. Gondyle. 

 Tespraatcs of Ge thre presiorg on th tate 
py of on i. 

t pty sockets ofthe ro re or 

4. Orilice of dentary canal. 
o Tosicalion of Gis ralogt ans faBecien SoU AE he Ree ee 
me A, Third or largest premolar, showing the seven diagonal grooves; 
OE Conrectoning proiclar {nthe Auten 
nding promolar in the recent 
nF cm fe ahowing tho woven vorical grooves; mapaled! 
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Figs. 11, 12, & 13.—Plaginulax Becklosii. of 
the anterior portion of the Hight Ramus of the Dee Meenlics 
2 diameters, 
Fig. 11. Outer surface. 
12. Tnner surface. 
Fig. 13. Vertical viow, seon from above, 


13. 





“ 12. 
\fh 

a. Incisor. pm. Promolars. 

‘. Symphysial harmonia, ©. Mentary foramen. 


Fig. 15,—Plagiaulax minor. Outside 0) aero} fei! the 
: oe Jaw; and the two Molars. Magnified. f 





[lhe th in his specinen arin plac nd wal vol, The hinder 

part of the jaw-bone, with the ascending ramus and angle, are broken 

way, 

#9715 Bight ramus of lowee jaw, with all the teh roagottod 4 diameters. 
@. Incisor with point broken of a’. impreseion of sane, that the 





A, Offset of coronoid, the rest of which is wanting. 

m, m. The two trae molars, 

pm. The four premolars. 

¢. Me fret malar; magnified 8 diameters. Upper fue, the crown. Lower 


d. Second molar ; the crown and side-view. 
¢. The length of the jaw, natural sizo, 


a 
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— Carnassial Tooth 
nth pe Posterior half of a oth (pm 4) from 





Fig. 16. Inner side. 9, hinder end, # the undulations of che enamel 
rcnegidinadrd he vars th I figs 3 6 (page 08), De 
yw the summit, For comy 5&6 
same teeth in Plagiaulax and mat : 
Fig. 17. Onter side. “a, hinder end. 


Nig. 18. Top aspect, showing tho undulations. 9, hinder end. 
19, Section, showing the broken edge of the middle of the crown. 


Fig. 20.—The Right Ramus of the Lower Jaw of the Aye-Aye 
(Cheiromys Sloe ae the outer aspect. Nat. size, 





a. Incisor | & Angle of Jaw, 

‘’. Molar teeth, £ Gonjectura dotted tine, 

©. Coronoid 

@. Condyle, having. iis articular 
surface below the grinding 
plane of the Molars. 
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the buried Oolitic fauna, should Mr, Beckles resume his explorations, 
or another Bockles howl place 


. sinc 
my lor in 
ation thst they’ might ere now have their way 
Pn eae have again submit Pep Reel 
‘amination an: bao tas eroe yo taka pa bag 
ght fal tn to wept my aloes cea etre 
into a tacit ucquiescence in the carnivorous character attributed to 
Oe oe T do not accept—nor the reasoning on which it 


2. On Certain Fossrt Praxrs from te Hewestean Bans of the Isue 
ov Wront. By the Rev. O, Hezr, PhhkM.D. With an Ixrro~ 
nuctiox, by W. Pexoxtty, Esq., F.G.8. 

(Communicated by W. Pasaxnty, Esq., F.G8.) 
(Pearn XVIILJ 
Iyrnopverios, 


Grotoorsts are perhaps aware that not long since a systematic and 
careful peal) was made of the deposit of lignite, clay, 
sand at Bovey Tracey in Devonshire, in the hope of determining its 
age; that a large number of fossil plants, of various kinds, were 
found, and all submitted to the Rev. Dr. 0. Heer, Professor of Botany 
at Zurich ; and that two papers, embodying the results of the inves- 
tigation, wore recently presented to the Royal Society. 

From Professor Teer determinations, it appears that re 
species of fossil plants occur in the Bovoy beds, of which twen: 
are new to science, whilst the remaining twenty are well-! 
Miocene forms of Continental Europe; that, following the subdivi- 
sion of the Miocene beds adopted by some geologists on Pea Cote 
sixteen of the twenty species occur in the T or 
nineteen in the Aquitaninn, twelve in per diene a five in 
Helvetian, and eight in the Oeningian; that those common to the 
Aquitanian and any other stage are found, in almost every instance, 
in agreater number of localities in the former than in the and 


LE 


therefire be looked for, eae or ates in the 
Sconces naar msidered to belong to this 
ear epee 


thought the ml of a 
to this 


whom Th 
just received the accompanying paper, which 1 beg to present to 
Society in his name, in the hope that some may! 
to take up the subject and thoroughly examine it. “ 
it,” says Professor Heer, “it would be to examine 
}) flora as carefully as possible, and likewise th 
Bem| series, and the pipe-clay of Alum Bay, where 
last autumn a numbor of beautiful leaves! ‘These floras 1 





1862.] HXER—URMPSTRAD PLANTS. 371 


us important conclusions about the relation of the Miocene to the 
Eocene flora, and clearly show us the changes which haye taken 
place in this land; for the forests particularly give the physiognomy 
of the country.”—W. P, 


Foss, Prats ynom Hewrsreap, Isce oy Wiarr. - 


‘Tae plants sent to me by Mr, Renselly Been. aaa he Hompeta eae 
of the Isle of Wight, are of great interest, because the geological 
OEE deposit was exactly determined by the late Prof. 
Forbes, and it is vory ‘Tmportant "0 lady in whet dagroe tha‘Aaas 
of tis Sin of th Her tho Higa pe peeieney 2 
iy um 0! ite 
ihe umber of specie is indeed vory all, small, undoubtedly too small 
for an exact settlement of this question. However, they give us some 


Sraportanb:pokats ‘of comtpartsn. The plants sent to mo to 
ten species. Four of these ia Couttsia, Andromeda retic 

Nymphea Doris, and Webster’) have alao been found at 
lac cetada pete pct ag i, are which 


appear also in the Lower Miocene of the Continent. Nelumbiwm 
Buchiiis known from Mount Promina, from the Paudeze, and Giinz~ 


aniod by Chara Escheri. Wo kui » Bix specios of 
= Mioceno (Tongrian and pitanian), 
Prof. E. Forbes says (in his ‘ luvio-marine Formation 


of the Isle of Wight,’ p. 47), when speaking of Mollioulites thalictroides 
Br., var., “ This form appears to be the same as that found in the Bem- 
bridge and Hendon series :"’ he certainly means the /’. thalictroides, 
var. een Br.; but this, on pon tof its obtusely rounded end, 


must be separated as a species from 1 thalictroides, and is identical 
with the imensis. If this species, indeed, 
Hempstead would have one species in common with the Dont 


Hom; Saeed rs ppecies a oncamens lbs pierre tte 
Bay. Aa fax as the deficient mustoriale enable un to jalge, the fossil 
pies Sibivetastet ss roan xeon a eae and 
ae to the Lower Miocene flora, than to the Koceno flora of the 

series and Alum Bay, 


a Nelumbium and a Water. ™ pera 4 Rajeemene ties 

which likewise lived in pret ds me ant nearly related to 

, Which undoubtedly grow on tho where an Andromeda 

its place too, Tho sdods of 1 iynphan Dee xe recy aay 

and from the Nelumbium Buchié irs not only portions of atlears 
but also numerous rhizomes with the fibres; we may 
almost with certainty affirm that this plant really lived 
VOL, XYII.—PARE I, 2c 
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‘The Nelumbiem and the Ws demand the prosenco of fresh 
‘water and exclude any idea of salt water ; efore on 

he sppecanoe of Rebiding ae 


visee. Accordingly we admit the existence: 


there, Water-lilies and Lotos spreading their leaves over its 
watt, and the Sequin th Pan, ad the Andromeda tonal 
Isa laks ercld nok bare beens Srmita nor auch above 


[ 
i 


1, Seqvora Covrrsra, Heer. Pl. XVIII, figs, 1-7. 

Heer, Fossil Flora of Bovey Tracey, Phil, Trans., pls, 8, 9, 10. 

‘Most of the specimens are from a bed 7 feet above the “ Black 
Band” of Forbes; tat one was found about 2 feet 6 inches 
from the top of the # second division ” of Forbes (op. eit. p. 41} 
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of them. The rhizomes are from 10 to 14 millims. thick, and at the 
geen eyo) represent brilliant brown or brownish 
Dlack bands. ‘The sent Bale cad or RLE eae 
thin thre, which hes finer firs,” he fies have fallen sey 
places, and scars appear, which are numerous and densely 

Peet seta re ; fig. 19¢, a knot 
in the mit thizomes enable 


Gina ih sg wie of emp T took 


to the same species, 
me Ths ike leaves mentioned by Prof. E. Forbes (op. cit. p. 44) 
are probably the rhizomes of our plant. 


7. Canrorrrmes Wensreut, Brongniart. 
Carpolithes thalictroides, var., A. Brongn., Mémoires du Muséum, 
vol. viii. pl. 14. fig. 6. 
Folliculites Kaltennordheimensis, Zenker et Auct. 
Folliculites minutulus, J. D, Hooker, Quart, Journ, Geol. Soc., 
1856, vol. xi. p. 567. 

bn sare at two feet below the “ White Band.’ eres wholly 
agrees wit e specimens from Bovey, Kaltennordheim, ‘etterat 
Rochette, and elsewhere. wf 
8, Canrorirees oLosunva, sp. nov. Pl. XVIII. figs. 14, 15, 16. 

Globose fruits (or seeds st, 4 to 5 millim. in diameter, emooth 
somewhat depressed at both ends. 

In the upper three feet of the “ third division ” of Forbes. 

‘They have a rather thick, coal-black rind, which easily peels o 
from the pyritized nucleus (fig. 160; magnified, fig. 16ep Thus 
we havo golden-yellow grains, ‘surrounded by « black rind. This 
gold-coloured nucleus has at one end a small round aperture, or 
ad place (fig. 14) ; the other end has an impression (fig, 15), 

the fruit of a Palm. 

ba 6. Natural size, figs. 17, 18; magnified, figs. 176, 18d. 

Bosides these globose, smooth fruil its, there are at Hempstead, at 
the sume place, oval fruits (or seeds ?), which are fod Th and 
finely dotted. They ure 6 millims. long, ani '5 millims, broad. 
have also a golden-yellow nucleus of pyrites, and a rather 
Diack rind, These fruits belong perhaps to another plant. 


9, Cuana Escnxnr, A. Brongn. 
Heer, Flora Tert, Helvet. vol. i. p. 25, pl. iv. fig. 5. 
From the upper three feet of the “ third division” of Prof. E. 


Forbes. 
I cannot distinguish these from the species which I described and 
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in my ‘ Flora Tert. Helvet.’ 
9 to 10 whorls; these are 


it to bo different from the real Oh. tuberculata, 
ofl hr pea ae 
reoeived (there were but a few, and not: |) are somewhat 


tiny. We must have well-preserved. i Hom 
bridge series. 
Prof. Forbes mentions Chara helicteres, Brongn., and Gh. mediea- 


gina, Brongn, 3 but Salter (op. eit., Teo} eons to debe tha 
ay and that no 
eee aoc irs 
pal ap beg the figures of Drea here tet 


3 the and 
the base of the leaf. Tho rachis is 44 millims. broad at the baso, 


q the 
rH ea Garay vol p90. gS), The rage are atachod 


EXPLANATION OF PLATE XVIII. 
Diario Phevnin fr Hempel ete ee aa 
Fig. 1. Se Navona of cone. 
itd, of cone. _ 
nia gins cone and twig. 


Brig tober et = 
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194. ——— Sl ae 
196 —. Bhizome, with ond fibres. 

194, ——-——. Lower end of @ rhizomo . 
teas On ‘Transverse view of tho fibres at a knot in the rhizome 


3. On Gractan Sunrack-Marxrxos on the Saxpstoxs near Livawroon 
By G. H. Morrow, Esq., F.G.8. 


juarry in the * Pebble= 
beds” of the * Bunter” formation, where the strata dip 10° E. The 
surface of the rock inclines 5° N.E. ‘The diroction of the striations 
is N.W. by N., or more correctly N. 42° W., allowing for variation. 


of the “Boulder-clay” which originally covered the surface of tho 
rock to the depth of about 9 feet, until at least 20 square yards 
wore visible; and no doubt the appearances extend over a consider- 
able extent, The elevation is about 120 fect above the level of the 
sea. 


feet, 
New Road, Kirkdale—The third locality is also in the brick-fields, 
about 600 S.W. of Kirkdale Goal aa about the same distance 
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When Sir Roderick Murchison became the Director-General 
the Survey, and ordered that descriptions, or “* Explanations," to 
accompany each sheet of the map, should be |, he pointed 
to the form of ground as one of the things to be |. Ibad 
often previously thought of examining this question, and was there 
fore not sorry to find it brought directly before me 
my official duties us the Local Director of the Trish bran ee 


planations.” The following notes on the formation of 
river-valleys of the southern part of Ireland contain some conclu- 
sions at which I have arrived in the course of the last few 
while engaged in that duty; and they are here offvred as a cont 

towards the solution of this problem. 


F 
i 
& 


Part I.—Puvsteat Smvorvre or tae Sovrn or Inetaxp, 


Ireland may bo divided into two nearly equal parts by a line 

tora! belt of lew, vr neatly Jere grees cea ates 

t of is near] ground, the i: i ij 
suntsrook of-which fe alzoont,oxliral Oasborileccos Listestongs It 
would run from the basin of the Liffey into that of the Barrow, and 
then crossing that of the Shannon between Lough Ree, tho surface 
of which is about 125 feet above the sea, and Lough Derg, which ix 
about 17 feet lower, would pass into that of Galway Bay, which, ox- 
cepting the Corrib, receives only n few marginal streams. 

The watershed between the basin of the Liffey and that of the 
Barrow cannot be higher in some parts than 279 above the sea, 
which is tho height of the summit-level of the Grand Canal near 
Robertstown, about six miles wost of Salins, One of the tri 
trical points on the watershed, south of Robertstown, is only 290 
above the sea. 

‘The watershed between the basin of the Barrow and that 
Shannon passes over ground, near Phillipstown, which is 
places not higher than 261 feet, tho level of the Grand Canal 
ene Of ee points on the watershed being only 

te 
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land here, in the centre of Ireland, no part of which, except perhaps 
‘an occasional gravel-mound, exceeds 300 feet above the sea. 

The summit-level of the Royal Canal, which runs from Dublin to 
the Shannon above Lough Ree, derives its water from Lough Owel, 
the height of which is 327 fect abovo the sea. 
ae Sear ie annie basin wet re os 

way is certainly not higher in somo places 
above the sea; for this is the maximum height of the Great Midland 


of hills aro made of Lowar (4 
‘Old Red Sandstone), risi 


ile 


cee of 
the 


i 
| 


threo ranges of hills, the most eastern is the Wicklow and 

T range, of Lower (or Cambro-) Silurian slates and 

with « great mass of intrusive granite, only beatae aed 
towards its southern termination. t 


three ranges i 
Gero a ne ee 
}, and their vi are 
Silurian rocks, with an unconformable envelope of Old Red Sand- 


stone round their baso, patches of the same rock being 
left on the summits of the hills, 

‘The third range may be said to be formed of the Slieve 
1243 feet), the Sieve Bernagh (1746 foct), and the Slieve . 
1517 feot), which are of precisely similar constitution ' } 

of the second range. Slieye 


A 





© T am indebted to Sir B, for a confirmation - 
id to Grifith, Bart,, for a, beeen 


of i eel sittcdee of ee ait Some of a 

Pocicty Wtieh ties abo tel oop ety eo 

a 

phe ig > poet | 


" aid 


Jimes' i 
Slieve Aughta and Slieve Bernagh by a low limestone tract, spreading 
from Galway, past Gort and Ennis, to the Lower Shannon, the water= 


not higher than 150 feet above the sea, It is a branch of this 
limestone country which runs out to Derg by 
ote se pedy teresting ee eogprersenper 
Derg Soo cla on ty pant acide a House eae a Cato 
stullagh valley, between the Sliove Arma and 
Shannon at O’Brien’s Bridgo, and another smaller one through 
Gap of Roscrea, betwoen the Devil's Bit range and the Slieve Bloom, 
latter branch, which thus connocts the limestone plains on 


‘To the south of tho hills just described the limestone country again 
expands into a plain, in parts of Limerick and Tipperary, between the 
extension of the two Coal-moasure high lands, embracing, however, 
several minor east and west ranges of lower rocks. The 
on this plain, between the basin of the Shannon and that of the Suir 
River, is not higher in some noar tho Limerick Junction Rail- 

station, than 330 foot the sea. 
most important of the east and west ranges that rise hero- 
abouts is that of the Galty Mountains (3015 fect) and their sub- 
ordinate groups. These aro surrounded by branches of the limestone 


from. a 
tho Blackwater, ‘in, Lismore, , Mallow, and Mill~ 
stroct, and then descending into the basin of the and continuing: 
out by Killamey and Killorglin into Castlemaine Harbour in Dingle 
Bay. Between Millstreet and Killarney, however, the limestone is 
entirely concealed for some miles by great accumulations of drift, pro- 
babl; ot loos than 200 foot in thickness ; and the watarshed between 
the ater and the Flesk basins rises in consequence to a height 
of 550 feet at the lowest point. ‘This is the greatest height for the 
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shale before mentioned. These may be called the Lower Limestone 
Shale; and they exceed 200 fect in thickness. South of that 
latitude, however, of black argillaccous matter and of grey 
quartzose grit come in beneath the Lower Limestone Shale, forming 
the Carboniferous Slate of Sir R. Griffith, with tho Coomhola Grits of 
the Survey, making a Le eos ray thickens towards the 
south, until it is 5000 or 601 i 


g 
ata: 
BE 
‘s 
hale 
re 
I 
ot 
Af 
Fig 


conjunction with the Old Red Sandstone. (See ian LE) 

A few instances occur, in the Carboniferous Slate country, 
highest}ground rising overa synclinal curve. enorme oh 
foot), north of Danmanway, is the moat conspicuous of these; but a 
few other minor cases occur. 

wiped Ald veh orm tocar ieee aha 
that, in the'district north of the Blackwater valley, the Carboniferous 
Limestone forms one continuous sheet, with the exception of those 
parts where the Lower Palmozoic rocks or the Old Red Sandstone 
op through it. As tho beds of the limestono always rise on all 

les towards these protruded mounds, and are eut off successively 
a tiny eprcack tiny no one can, I think, fail to recognize in these 
local protrusions the character of accidental holes of erosion in the 
once continuous sheet, and that the limestone beds formerly stretched 
horizontally across the areas where these holes occur. In other 
words, the limestone once spread continuously in horizontal beds over 
the spaces where we now find the hills of Slieve Bloom and the rest. 

When, moreover, we come to examine the isolated Conl-measure 
districts which rest on the limestone, and find them all made of pre~ 
cisely similar beds, with similar fossils, and find also that wherever 
the uppermost bed of the limestone dips beneath the present surface 
of the ground, or wherever a hill rises to sufficient elevation above the 
limestone plain to take in tho top bed of the limestone beneath 
its surface, the lowest beda of the Coal-measures always come in 
ovor that bed, with these invariable characters, we Pe 
to the conviction that the Coal-measures were formerly continuous 
Sy recta eaters seri erie cua 

Similar reasoning holds for the er perience 
limestone over the district south of the Blackwater Vi eres ies 
as we always find the limestone coming in wherever the 
bed of the Old Red Sandatono di beneath the present surface, 60 
as to allow of the whole of the black shales to sink beneath it also 
the lowest edict tik iene Sea 

ition. 

Where the Carboniferous Slate comes in with so great a thickness 
‘as it does in the south-west of Ireland, it of course the 
appearance of the limestone, which could only come into the in 
one of paseo Wat yh ayaa et Sr than, 
it is, the folds of the rocks remaining the same, or if, the outline of 
the ground remaining the same, the dip of the beds had been more 
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also 
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of the Coal-measures, all the | 
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depression became 


80 a8 to allow of the regular deposition of the Lower 


‘The partial nature of the earlier deposits, of course, necessitates & 
i ‘those which 





the deposition of the Carboniferous Slate that the 


more general, 


ism between their beds and 


T.—Tur Exisxe Rivmn-varcexs or mie Sour or Taezaxn. 
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1, The River Shannon.—The Shannon, soon after from 
northern hills on to the limestone plain, forms the ealled 
samo 


Supposing a dam of 160 or 
200 foot in height to be thrown ncrost the narrowest part of the 
valley at Killaloe, the Shannon, instead of ing this dam, and 


Galway Bay, rather than down its it course. It is, therefore, 
exceedingly difficul 


glen on the northern flank of the Slieve Bloom Hills on to the lime« 
stone plain, where it is separated from some of the tributaries of the 
Shannon by elevations just sufficient to turn it to the 

Diino7, ian winding: owt hs eee eee cee 


rian and Granitic hills of Wicklow, over low limestone ground as far 
as Gores Bridge. Here, however, it leaves the limestone plain, and 
traverses the Lower Silurian and Granite hills in _o deep and some= 
times a wide until it flows into Waterford Harbour. Near a 
little place called St. Mullins, its waters become affected by the tide, 
abies Grenite hill, exadacine 160) Sees ee eee 
of it; and both above and below this, it cuts across the Granite and 
the aqueous and other rocks indifferently, without any regard either 
to their “lie” or their cor le 


the Suir from Borrisnoe Mountain, and the Nore ground two 
miles north of it. They diverge, however, on the limestone 
plain,—the Suir ee, the south by Cahir, then, after a 
detour, past Clonmel to Waterford; while the Nore,. to 


di the Coal- hills 
eR loop valley through mesmae Pils Nees Eee eRe 
ground of Kilkenny. Passing over this, it makes for the high 


i) 
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The Old Red Sandstone ridge which rises immodiately to the 
south of this valley, invariably presents to it a slope with an 
“ibulsting, bot eee sae summit-ridge. bottom of the 
limestone valley rises very slowly os we proceed from Dungarvan 
towards the interior of the country, until we arrive at its summit- 
elevation of 550 feet on the borders of county ; and the 
average height of the summit of the ridge to the south of it increases 
in at least an equal ratio. 

‘The mean height of the in Waterford is about 400 
feet above the sea, with -clevations rising to 780 fect, ww 
the highest parts of the limestone attain at one point only to so 
great an elevation as 200 feet, Between Fermoy and Mallow, where 
the summit-elevations of the limestone on the plain of Castletown 
Rocho rise to 270 feet, the Old Red Sandstone attains, in the Ni 
Mountains, to 1840 feet in height. Between Millstreet and Kil- 
larncy, whero tho watershed of the Blackwater and Flesk Rivers 
occurs at 550 fect, the Old Red Sandstone is an unbroken moun- 
tainous Tidge, with saratite, aust an] Oehetbacadet ait eter Eee 
between 2200 and 2300 feet high. Beyond this, where the of 
the limestone descends again to the Lower Lake of Killarney, the Old 
Red Sandstone forms the range of which Mangerton, the Rooks, 
and raph se feet, and the loftiest peak in Ireland) are 
the summits, 


lesk, leading from Killarney out Ayes 
the Kenmate valley, i ne cote most remarkable exam] Tho 
valley through which the Cork Railway runs from Mallow is the next 
greatest depression; and the valley south of is the third. 
In Glenflesk a very little deeper cutting towards 
would divert the waters of the Flak into the valley of the Roughty 
River, and allow of the drainage of some of the ground on the 
of the ridge sorng right through it ey Se This aT 
cutting, howover, has not taken place ; Tange preserves if 
character of a watershed between the rivers on the north and those 
‘on the south all the way from the headlands of Kerry to thoxe 
of Dungarvan Harbour, with the very remarkable exception of the 
Dromana gorge, Fu ak Cepeeier which I am now about to 
mention. 

‘The River Blackwater is first formed by brooks the high 
Coal-measure ground near King Williametown, on the 
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miles, and the strike of the rocks is due cast and west throughout 
that distance, tp BN itu fo of the Old 


Old Red attains to 400 and 5600, Near Rarer Gira bri 
has only one eminence of so much as 118 feet, the heights of 
the Old Red Sandstone ridges do not exooed 300 

Sie Tigh of the ene ee eee 
the northern one ; and a few miles to the 8.B. of Cork this southern 
ridge is cut across by two ravines with procipitous sides, like those 
described on the Blackwater, but not so high or extensive, These 
two ravines are known as P: West Hegre: 


broken and irregular than ti to the northward, in consequence 
partly of the coming-in of the Carboniferous Slate, and partly of the 
more rapid folding of the rocks. It is, however, bounded on the 8, 
by another anticlinal ridge of Old Red Sandstone, which strikes due 
east from the interior of the country, and terminates at the Bally- 
cottin Islands, (See Map, Pl. XIX.) 
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from that through the two Passages into Lough Mahon. 
i i il ‘fill up the ravines of 
Passages, the Lee must inevitably flow down the limestone 


into 
the ravine that forms the mouth of Cork Harbour 
closed, whatever water ran into the basin must 
the valley to Ballycottin Bay; and neither of the 
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5. The River Bandon®.—The Old Red 
forms tho southern of the 


the Bandon basin and that of the Owenboy, the “1 ° 
gap” of which is about 140 foct above the sea, p 


Harbour. 3 
‘The case of the Bandon Riveris, however, by no means so striking 
those previously described ; and to the west of a 


Part IL. Formwartoy op toe Transverse Raviwes, 
In seeking for the explanation of the mode of formation of the 
valleys of the three rivers now described, it appears that the first 
rioniois, $3.0, euigwored. ta; (Ii arare/ hobs Coane avines | 
formod which thns tap the of the rivers far above their natus 
mouths by bringing tidal into thom, at right angles to the 


* «Tho De ae dye 
an fayro, 
Bead Repti ied flood.” ~ 
= "Srercm, Fry Grane 
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course, and across ridges of hills that elsewhere rise unbroken far 
above the level of the valleys? This question I now proceed to on- 
deavour to answer. 

A. The Ravines not caused by Disturbance. —Theso ravines are not 
fractures caused by internal ‘Transverse froetures do 
occur in some in the neighbourhood of some of the 
forming N. and 8. faults, and they may ly have had some in- 
direct influence in determining the position of the ravines in their 
neighbourhood. Faults, however, eves ee gaping fissures 
two or three hundred yards in width, could operate towards 
the production of such ravines by inducing the erosive agencies to 
act along their line rather than elsewhere. 

The ravines were not caused by fissures that opened at the surface 
without producing any dislocation ; for such fissures must end gra- 
dually below and extend to an indefinite depth. here is no 
pearance of fracture in the rocks, which strike directly across 
ravines from side to side, and appear to be quite unbroken in the bed 
of the river. ‘Tho ravines are evidently more squarish gaps, worn 
down or croded across the edges of tho highly inclined beds to a cer- 
tain depth, and there terminating abruptly, their depth Le) in 
reality slight compared to their width from side to side and their 

from end to end. 


ravines, that fracture should be apparent all ; for the undulo~ 
tions of the surface must be so slight, com) ith the of its 
origin, that we may feel sure they could not make any in 


the different parts of its course. 

B. Relations between the actions of Denudation and Disturbance in 
the production of the Form of the Surface of the Ground.—I think we 
are entitled to assume the truth of the following propositions as 
regards the mutual action of disturbance and denudation, with t 
both to this district in particular and the surface of all other lands. 

1. Denudation is of two kinds, marine and eae 

2. Marine denudation is effective only about the sea-level and 
along the margin of the land. Itacts with a broad horizontal move- 
ment, tending to plane down the land to its own level. If the land 
be long stationary, it produces long vertical cliffs about its mi ry 
if the land rise slowly and equably, it forms gentle slopes upon it. 

3. Marine denudation cannot produce ravines or narrow 
valleys, except as gaps or passes upon the crests of ranges of hills 
when the shbouring summits were islands and the present 
or passes were “sounds” or “straits” between them, 
strong tides and currents, and a narrow ann of the sea wus thus 
made to assume a river-like action. 

4. Atmospheric denudation acts vertically, either by the weather- 
ing and disintegration of rock over the whole surface of land, or by 
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lands us in utter absurdity and confusion, and is thero- 
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fore 


quite inadmissible, The simple and natural 
dently that which supposes that, some time after 





the present surface of the ground. It is possible 
itm a rol ote ining cy ome of beds 
were immediately raised into dry id began to from 
‘both marine and atmospheric denudation. The two actions of denu~ 
dation and disturbance therefore hay 
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». Proposed the 
Ravines—It appear from the foregoing considerations, that 
the only possible way in which the transverse ravines on tho present 
courses of the Rivers Bandon, Loe, and Blackwater could have been 


‘mencoment of the erosion of these ravines took place upon a surfuee 
St Se a i Lae ee 


I had been for many years at fault for an oxplanation of the 
origin of these ravines, when, during the last wintor, I was led to 
Lara lae eee oidinertoien am rsepte eaome mn! 


Bandon commences to turn from its wider 
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It is obvious that this proposed explanation involves the su 
tian that, after the Se eee 
Brinny first commenced to run, all the su! earl te 
country and the excavation of all the valleys ‘beon the result of 
atmospheric agencies alone. 

b, River Lee—About 3 miles to the east of Cork there issnes from 
the Old Red Sandstone ridge that lies to the north of that valley a 
largo brook, formed by tho junction of several minor streams on the 
ints the Old Hed tee fe icororos Fema a 
into the » forming pi 
and of which is called Glanmire. 

Nearly opposite the mouth of the Glanmire Valley, but a little to 
the E. of it, is the cut across the limestono ridge which separates: 
Blackrock from the Little Island, and leads into 


Turning still further to the 8.E. down the contral of Lough 
Mahon, which alone has water in it at low tide, we are led to 
the ravine, called Pi est, that cuts across the Old Red Sand= 


aswage 
stone ridge to the 8. of the Cork Valley ; and, 
and turning again to the east, we are brought Oni aout 

About 8 miles to the east of the Glanmire Valley, we arrive at 
another precisely similar deep glen issuing out of the Old Red Sand= 
stone ridge at Ballyedmond, and bringing the Owenacurra and other 
brooks from the high Jand on the north on to the limestone valley 
about Middleton. ‘This brook crosses the limestone valley at Middle~ 
ton, and runs into the eastern end of Lough Mahon; and turning & 
little to the west, we aro led by its channe! to tho ravine of Passage 
Fast, through which we also arrive at the basin of Cork Harbour. 

‘The deep-water channels from the West and East Passages unite in 
Cork Harbour, to the cast of Queenstown, and lead ont thence due 8. 
to the ravine which forms the entrance to the harbour and conducts 
us into the open sea, 

When once pointed out, the relation between theso lateral brooks 
flowing from the dominant ridgo on the north, and the north and 
south cuts through the lesser ri on the south, becomes so obvious 
that T think the belief must be at once impressed on the mind that 
the latter are only the continuation of the former. 

As in the caso of the Brinny, I believe that on some former surface 
considerably above the present one, a river, made up, like all other 
rivers, of a union of lesser streams, ran down the slope from N. to. 
over Glanmire, and that, as it wore down its channel, it intercepted the 
western drainage of the Lee which was poured into it down the ever~ 
Gad longitudinal valley. The united waters were always turned 

tho transverse ravines, because, at whatever rate the ground 

in Ct longitudinal valleys sank, the erosion of these rivers was 

able to keep the bottom of the ravines sufficiently below it; while 
other brooks, being unable to effect this, were ultimately drawn 

down into the longitudinal valleys, and their water carried out 

vies aoe ravines, As before, this must have been an atmospheric 

dry land. That the land happens now to stand at such 

ogfeeehe t the wea flows into the part occupied by Cork Harbour, no 
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Soon after the commencement of this action of disturbanco, the 
Coal-measure bods that wore over those points or lines which were 
most bent upwards rose in consequence above the sea, and sufferod 
denudation by its waves. This action went on until the whole 
country, and probably » much wider district than Ireland or even 
than Sedna erent e barrett and its upper 
portions uring the process, 

All this took eee ee aatenel 


heric dem also, subsequent partial deprossion 
ee ee acer ouih oreit Idee ota teat beneath the sea, in 
which the Permian and New Red Sandstone beds were ited. 

paae's Treland, except the north-east quarter, from 


pesca paren pater eda Lesa ea 
potas er in the Triassic or any other period exoept the Glacial or 


Feat otal by tha ociinal maine GamaSet eae ‘was considerably 
above the present one, and the upper part of the limestone especially 
was far more extensive then than it is now. The Coal-mensuros, 
which now form high lands, were then valleys in the hollows of 
higher limestone ground, the beds of which, of course, always dip 
towards the Coal-measures ; and the goneral level of this limestone 
country was above the level of the old depressions in the Silurian 
rocks over Killaloe, over Graiguenemanagh and St. Mullins, over 
Tnistioge, and over Waterford. 

The ceed et tho lay arcten the Suir, when ioe 
original rivers ‘began to run over surface, 
course the lowest levels that then existed ete 


tinuous over the adjacent parts nto on the north ide of alway Baye 


a do now; nape. satay alsdin eatea ead ee 
jer the wearing influonce of the weather, their streams were strong: 
aed always to cut their channels downwards, through whatever 
rocks became exposed, faster than the general di influences 
could lower the general surface of the omer although those general 
influences lowered the limestone country to a iter extent than 
they were able to lower the country composed of other rocks which 
the river-channels traversed, 
It is remarkable that the limestone-shale immedi: at 
the foot of tho Old Red Sandstone and Lower Silurian ridges is 
Jower than tho limestone ground beyond, I attribute this to the 
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} 
After this;papor had been sent in to the Society, learned, from the 
‘Proceedings of the Socioty,’ that Mr. attributed 
the of the of tho Somme and Seine and other rivers 
of France and England, below the lovel of the high freshwater 
gravels, to the same subnirial action that I had to for the 
formation of the valleys of the South of . B.J., Oct, 2nd, 





2, Exvenuewrar Resnancmes on the Gnaxrres of Invtaxy. Part TT. 
On the Guaxrees of Doxnaau®. “as the Rev. Samoxn Havouror, 
M.A,, F.RS., F.G.8., Fellow of 
Geology in the University of Dublin. 

Conrasts, 
ance of the ‘V. Minerals of the Granite. 


TI, Ite Relations. Conatituen 
Its Chomical Composition, in the Granite of Donegal. 
Geographical Position of the Granite —The granite 

t3 peer Ara Head to the 


Glenveagh and Gweebarra, which occupy a nearly central position in 
ite band, wide, that traverses the County from 


the 
tion of Dunglow. At the south-western extremity of the granite 
axis, it is separated from the granite of Ardara by the intervention 
of metamorphic slates; and at its north-castern extremity, it is 
separated by quartz-rock and the sea from the granite of Dunaff Head” 
and Malin Head, with which it is evidently continuous. 
To the snath-enst of thelgrenitn axis theres Sheen eee 


* For Parts I. and IL, see Quart. Journ. Geol. Soc. Lend, vol. xi, p, 171; 
and vol. xiy. p. 300. 
‘You. XVIT1,—PART I. ae 


A. 
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The j odnt- eee See Oe ee cee 


Sheskina-roan, Meen te dae amine 
pera getipe ene piratory Sr 
The following Table shows the arrangement of the observed 


Slosrage: plane, poverding as thy wore Sean oe ee 


Tante ITI.—Cleavage- or Stratification-pla the Granite of 
nes in 





| South of West (B}. | North of West (B>. | Scoondary (C). 





| 8° 45°8. of W. 








Neglecting the secondary planes of structure, which have not been 
as yet Te ee ee any statement upon, it would 
appear, Slab ini She ermnite of Deaseal Sire ook eens 
jugate® planes, having the following direction 


CleavageB. | Jointa B 





5°08. of W. | wa wioth. | 88°4'N.tok 





The magnetic variation in the part of Donegal examined was 
26° 40’ W. Tsai ce (enrelet fa te peel eee 
find in true bearings— 

BY. Cleavage panes ...+. B19 40’ 8. of W. or N. of E. 
B. Joint-plancs ........ 20° 44' W. of N. or E. of 8. 
In the Oo, Waterford T succeeded in eatablishing. the 


Donegal only ‘as a secondary ee ae? ON. of cove 
7 i system in Waterford, which is second in 
ance, rests upon 130 observations, and is nearly coincident wit the 
most prominent system of Donegal, viz,— 
B'=7° 46' N, of E. (mng.) =32° 26' N. of E. (true). 
B =6° 57’ W. of N. (mog.)=31° 37! W. of N. (true), 
In making the reduction from magnetical to true bearings, the 
variation in the south of Waterford is assumed to be 24° 40! W. 
It will be observed that the geographical axis of the Donegal 


LJ Hon the defialiicn oF Ute teen, eal 6p eto ere 
50 
1. 383, 1858. 
222 
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the Se ei ren te ee 
bo ent ceceeanenr lng ign sigan 
esol ample af ie epelpment of par minerals, fel- 
*, mica, e., in nests or pockets. The veins in the granite, up A 
summit of the consist of quartz, orthoclase (white), and 
Black mica ; i sea alone of ihe een e 


Smt Lc Wage rt 
ep pea ies 


igen pe nate OTA EY with Fs Bor, Wiles Pas — 

— ‘September 8, 1856.—In a quarry cast of Barnesmore Gap, ob~ 

served isolated nodules (1 ai Riscnite) ot ora Lagi) 

with large crystals of red felspar and micaceous oxide of 

yains of the same composition, Sehlak aot aonaes thotahisiatce ta 

eee fo i ema ant of of feel sotas to gta of 

the deve ent 
mae Gastocaldwrll, tho which the 
bested penetrate gneiss 

ont aly En pink orthoclase, white mica, black 
- quartz, pin! white 

mica, and schorl; all the erystals being 

B. Veins ‘eomposed of cur ee pink oclase, yellowish-green 

waxy ee striated oligoclase, black mica, sulphuret of molyb- 
copper-pyrites ; crystals moderately large. 
beamlets 
¢ 

‘The stratified rocks resting upon the areslin, pees eve eens 
into four groups, which, in an ascending order, are as follows :— 

1. Quartz-rock, associated with limestone containing gurnets in 
dodecahedral crystals, and idocrase, and accompanied by sphene- 
ore quartz= 7600 ft. 

os formed ouey of hornblende~ or anthophyllite 


slate, associated with beds of Laren sh cai hee 
wont cous stratified syenite,—Buncrana slate=5400 ft. 


crystalline impure limestone —Thicl 
Ro spear emenaronie pear ey ase 
nite of Donegal—The fol- 


ini ilo sony te is av ae pnts 


—_—— 
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Vi. Gloweoghine-grind guctone granite — 
& Patpers hte pene py Eevee wit do occur, semi- 
a 


(e). Mion; pertecly black, high fase. 


VIL. Poison Glet.—Modium-grained granite :— 
&: Fe Oe ee ny vy senitraneparont, 


(0). Mita; ea, ight It 


ee 
CER gm cre pores 


‘set in m paste of quarts 
oa meas of groom mio probably not g-por cond 


I iden nae ca nel sim gestae} 


‘Mica ; ‘inch pe ihe and in small quantity. 
X. Barneemore (op.—Coaree-grained, redalah granite, of platy ebractare, one- 
@a Gua: j tei ean occupying a surface only inferior 
(@) Felspar; palo red, ator intext, with ame wallsderdapd 


ite; felspar predominating, 


Padi nin eri (in to} in.), cleavage-planes 
Soar hornblende, ¢ 





ie ae 
Y Beltbars in lumpy miames. 
ey Min bakin oe ae 
Bptiets Sodios wlan Wall Sylala 
Duniewy.—Consiste of soe d fe paiteaiy Deeds 
a td yea nou ‘aa i ee 
Sag get ohyently mica, looking like chlorite, 
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Taste V.—Orthoclase of the Donegal Granite. 











99-20 
The chief difference between the orthoclase of Donegal and that 
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4. Black Mica.—Black mica forms in Donegal, as in the Mourne 
SUG he Jlal tt ceee bt tepals it 
is 


Mablovtietaties tee iota cena 











ooo | 9909 | 9884 
No, 1. Glenveagh.—Ocours in course gneiss, containing also orthoclase and oli- 





z in granite, in }-inch plates, } inch in thickness, 
Ree Wd Awarinte wi aa etter eat apie 
No. 4. —Associated with orthoclase and schorl in veins in gneiss, 

‘This mica is green, and is obviously the black mica much decomposed. 

Of these micas, No. 4 is evidently decomposing, and not to be 

considered in forming an opinion on the average composition of the 


E 
3 


were made by myself :— 
Tinue VIL.—Black Mica from other localities. 








99-61 
No. 1. antag) at Mn Api. 





No.4. Petersherg, Wermland.—(Soltmann). 














‘This result gives very accurately the well-known formula of mar- 


Cia RO, S10, + 2(AL0,, $i0,) + [110]? 


The mean of four analyses of margarodite, from four distinct 
localities of the Leinster granite, gave mo— 








felspar of this rock has been already given ; that of its hornblende 
is as follows :-— * 
Hornblende of Donegal Syenitic Granite, 
Per-contage. Atoms, 
~ 4725... 
565 





‘The rock, of which this hornblende is constituent, haa the follow- 
ing composition :-— 





Sound n't reckfoened of pani at yenets nllagues ae aeeiy 
iotoretn ‘thn. gente: end Hasan 08 0 aoe 
Donegal especially observable at Anagarry Barnesbeg, 
where this rock is so abundant as to become entitled to the name of 
spleees rocks; end Stipemnt. bo etingelabnt teh ea 
lorway. 

Sa gcse ae en 
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skina-roan, near Dunglow. eis geese wits ceeemnanly = eet 

and occurs both in reefs of traversing the granite 

feos Nani py getions cae ak me Spears gag 
if 

placa 1a Gila Honsbe af ciargarodie. oan 

‘The beryi of Donegal has never, s0 far as I know, been 


Beryl, from Sheskina~roan, Co. Donegal. Sp. gr.= 2-686. 
Per-cent 





os Be,0,, 25i0, +-A1,0,, 28i0,. 


Mallet’s analysis of the beryl of Killiney, in the Leinster granite, 
is as follows :-— 





4. Garnet,—This mineral, in bright ruby-coloured is 
found in the granite of Glenti and other localities. 
Form dodecahedral. 

Bema ieee ant Orr .—These minerals are found 
in veins of at Garvary Fos naar Onstsoalael, sseteiete 


. ic ton of the Granite of Donegal —The 
at eens See four minerals, 
foows ia Ties 7 © asoencherpenenly 
- to i 


silica. 
2. Orthoclase, Oligecann Black Mica.—I take the average com 
position of the orthoclase and oligoclase already given ; ‘and for that 


— 
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If, now, @., Or., OF., and M. denote the per-ventages of cy juartz, ortho~ 

clase, | and mica in this granite, we have a following 
equations from the preceding oxygen~ratios :— 

ee 0.43281 Or.4+3111 Ol.+1878 M. . 

891 Or.41141 O1.41628 M. 

35000 355 Or.4+ 361 01.4 394 M. 


‘To which we may add the following :— 
100=Q.+-Or.+Ol+M. . 


‘the reason of which is evident. 
ee nu, tho four unknown per-centuges are to 
Eliminating M- from (2) and (3), we find 








1130800 =22689 Or. 413817 Ol 6... 0... (a.) 
Also, eliminating Q. from (1) and (4), we obtain 
144100=1911 Or.+2081 O14 3814.M. ...... (6) 


Again, eliminating M. between (4) and (3), we obtain the fillowtng 
equation in Or, and Ol.:— 
260760042357 Or. 4+37650 Ol... . 00.0004 (e) 
Solving equations (a) and (¢) for Or. and OL, we obtain 
6545 
Orem Fag 2483, 
Ol, =41-88. 
Tntroducing these values of Or. and Ol. into equation (2), we find 
M=3-16. 
And, finally, from (4) we obtain 
Q=30°63. 
‘The mineralogical composition, therefore, of the granite of Doo- 
‘eharry Bridge is— 





‘The preceding calculation leaves little to be desired in point 
accuracy, although it is open to the objection that it ix somewhat 
aborions. I believe it to be superior Sa ea oo ee 
measurement used by Delesse. This distinguished geologist has 

‘YOL, X¥IN.—PART I. 29 


a 


~- 
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and apparently truncated in front, but deep behind, its postero-in- 
ferior angle being somewhat produced, but rounded off. It measures 
0-65 in. in extreme length, O-in, in extreme dopth. ‘The dorsal 


Sketch of Pygocophulus (?) frow the Coutl-shale near Paisley. 





walls of the abdominal somites, of which only the anterior three or 
four areclearly distinguishable from one another, are large in. propor- 
tion to the carapace, having a depth of 0-3 in,, and an antero-posterior 
length of 0-13 in. The free inferior edges are not clearly defined, 
but their margins seem to have had much the same curvature as 
those of Astacus or Homarus. The first obvious abdominal segment, 
is separated from the carupace by an interval, in which I think I 
cam trace the remains of the small, true, first abdominal segment, 
not much more than half the size of the others, If this be the 
case, then the dorsal parts of the fifth and sixth somites are broken 
away; and all that remains of the telson and the appendages of the 
eisth somite is  broud flat plate, which lies in front of the third 
and fourth abdominal somites. 

I explained in my previous paper the difficulties which I met 
with in endeavouring to understand this part of the body of 

; and Tam sorry to say that the new specimen casts 
but little light upon the subject. The appendages are fairly dis- 
played. At the anterior part of the carapace I believe I can dis 
cern the eye-stalk, which is about 0-1 in. long, broader at its free 
than at its attached end, and exhibits a depression, which is broad in 
front, but narrows behind to a point on the outer side of its distal 
half. This depression appears to result from the more yielding 
character of the integument, that investing the rest of the eye-stalk 
being dense and shining; and the surface of this softer integument 
is distinctly facetted. Tho character of the appendage, in short, 
closely agrecs with that of the dricd cyo-stalk of a Podophthal- 
mous Crustacean. Behind and below the eye-stalk the remains 
of the antennule are traceable ; and this is succeeded by the antenna, 
its great basal scale being very largely developed. Behind these 
follow about seven slender, filiform, jointed limbs, diminishing in 
length from before backwards ; indistinct traces of a second division, 
or evopodite, are discernible in these limbs. 

Notwithstanding the imperfect condition of this new specimen, 
and the little that it enables me to add to what was already 
known of Ab Se ao, ekeata) el. 8a Pac 

r 
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sume part in Mc 
— In the cranium of Dibra th the Sydney eee of which 


number of molar tecth is reduced to eight, four on each side; but it 

is by the loss of the first small molar; and from the appearance of 
ieee molar in see I conjecture that it would also be shed 
an older indi But there are specimens in both the British 
fascum and the Hunterian Museum which demonstrate that the 
Dirt has five molar teeth developed on each side of both upper 
oo a ml as stated in my ‘ Report on the extinct Mammals 


Baiseey retest, incidentally, that Iam unable to find any reference 
to the upper jaw in the ‘ Report’ here cited, TsSthniena eto 
immediately precedes *that just quoted, Professor Owen says,—‘ T 
have to state that the British Muscum has now received ample 
evidence that the gencric distinction which Mr, MacLeay believes to 
exist between that fossil (Zygomaturus) and Diprotodon is not 


wind sited friend Mr. MacLeay, however, by no means made ates 
i rae sha ier onte pane 

Zygomaturus” is, without doubt, istic 

erecuie na don indeed, Mfr, MucLuy’s conclusion ie Impliety 

Professor Owen in the paper which follows that cited 

which is chiefly devoted to an attempt to prove the 

gomaturus (Macleay) with Nototheriem oes for 
ix regarded by Professor Owen as perfectly distinct 


(Plate IX.) which accompanied that communication, 
timate upper molar of Diprotodon is figured (fig. 6) ; 
‘erse direction btlestlermelinty ryt 
oblique direction in Nototherium. is noted. 


ESTHET 
Feibesi? 
ae 


, the 
No.1 (PL XX figs. 1, 2,8). This consists of so much of the right 


directed 
margin, or have, at most, but a very 
_ ae eeetorrt "They are slightly concave 
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From these measurements it would appear that Nu, 2 was about 
one-fourth smaller than avatralis, and that No. 1 took 
ques~ 


its difference in is merely Ticenat eee eri 
the absence of any premolar tecth of undoubted D. australis. 


From the very slight extent to which the promolar é 


egies sinlar Wo wo coli abraded suspect that the former 
must have persisted for a long while, instead of being pushed out at 


ilar structure, 
(ie ig eee raiape cere rh 


DESCRIPTION OF PLATE XXT. 
+ Part of the right upper maxilla of Diprotdon (avatralis?); viewed 





5. On the Orn Rep Saxpstorrs of Freesky. 
By James Pownre, Eeq., ¥.G.8, 
Introduction—-In a paper which I communicated to the Geolo- 
gical Society last year*, ieee es bello Ae eee 
all the Old Red Sandstones ited in Forfarshire, In that 
originally framed, I hnd even questioned the correctness of 
EPG. Lyell ston af the Forfaraire rocks (°Stanval of Geology) 
in so far as this shows an overlying unconformable conglomerate at 
* Quart. Journ. Geol. Soo. vol. xvii. p. 54, 
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= 
Edinburgh Railway-cuttings, dc., and in every instance, unless 
Whe evilecy dintorod by the the trap-rocks so common all over Fife, 


£ 
f 
a 
Pee 


connexion of these Upper Old Hed Sendstone rocke with tho 
the ts of the Forfarshire flagstones, is much more 
only i6 no continuons section of these exhibited in Fife, 
‘as is the case to the south of the trap-rocks of the Ochills, in 
county, it is fatcily the siper totabets of ee seride ust ere Zita 
bad 


mae 
Be 


like manner it seems to me, that the detached patches of sand- 
found along tho north flanks of these hills, and in the Fife 
EL A to the lower division, although 
it must be confessed that only one locality (Park-hill) aifords un~ 
deniuble evidence of the age est eer 
' In Dr, Anderson's * Monograph of Dura it is stated that 
“they (the upper rocks) are: always unconformable to the grey sund- 
, When seen in conjunction, as: in Rossie Den, Balruddery, 
Pork-hill, and Wormit Buy.” T much regret that I cannot confirm 
the Doctor's observations, as, had they been correct, they would have 
set the matter atrest. Rossie Den and Balr are both in Perth- 
shire. I may, however, remark that nowhere in Balruddery Den 
Sty ni Red Sandstonos found, Rosie Den I have never 
“examined. Park-hill is the only locality in Fifeshire 
il dakar positive proof of the existence of the lower 
trina are there developed is Se eee 


ge 


ean a wry nor hag obscure organism, 
so named from this localii ‘The dip here isa 
Hstleto the cok of oath, amd wt an ang of 12°. “A conere= 


tionary limestone having a similar dip and inclination, and agreeing 
in Character with the concretionary limestones of Forfarshire, is alyo 
here found. Sate eeteaN is CON SON ee 
red-sandstone quarry formerly existed, in which Holoptychius-scales 
are said to have been found ; po nba Dace ecton | 
converted into arable land. T could never ascertain the inclination 
‘of these sandstones ; they must, however, have formed a continuation 
Uf the red Holoptychian sandstones of the Carse of Gowrie, as, werd 
in_connexion with the Park-hill fagstones, they must have 
i them, being considerably to the north-east of the Park- 
hill quarry, while the beds there dip towards the south and east. 
the Fifeshire banks of the Toy, the character of the rocks ix 

fre mot prt sont: phe d epict ie Be Dienst 

beat br ‘but, so far as Tam'aware, ahaly eee renee 

in wuificient quantity to afford sats 

aid dip. ‘In Wormit Bay they nre of a greyish-btown colour, rather 


—— 


1862.) POWLIR—OLD RED SANDSTONE. 433 


Sent of Ponfrmity exo in the Old Red Sanistanes of Feet 
oxists in the Old Red Sandstones of Forfarshire 
Ta yitekine has been so well shown by Mr. Geikie to take 
inh of the on of Sune Yet it must be confessed 
the lit ical character of our rocks changes go frequently that 
this can only be Hants et ema bive-sridenos, so ho means 
mo rey sae: ses ipa ee erage be 


ee eee eRe oe le i rocks, affords no 
section of them. 

The Fossils, —Regarding the palnontclegy of the Old Red Sand- 
stones of Fifeshire, in the lower series the only fossiliferous beds 1 
have yot observed are those of Park-hill, and here the Parka deci- 

‘was first noticed, and ao named, by the late Dr. Fleming ; and 
ing a visit I paid to that locality last summer, Dr. ci 


8 organisms 
into the o ‘ing yellow sandstones, The only locality 
ich has as yet Teh ly fossiliferous is Dura Den, so justly 
for its various genera of fossil fishes ; these have ly 


megane bat ts in me to give any lengthened. 
of but. badas be, sora the ae fet the LE gery 
tion were 


to me either to differ from previous descriptions of, or to add to our 
information regarding, these divisions of the Old Red Sandstone. 
Hoxorryeurvs.—Such very consideral 


i 
i 
E 


By permission of Mrs. Dulgleish, on whose estate this deposit is situnted. 
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Prextcurays.—Several of this genus have been disin- 
terred of late, one Seeks the St, Andrews Museum, exhibits 


; while another has the ventral plates so distinct, that, all 
on one side, their form and arrangement can be very 

factorily ascertained. Sir Philip Egerton’s most interesting paper 
in vol. iv. of the Quart. Journ. Geol. Soc. has so fully exhausted 
this genus, that I have little, if an to add to it. All the spe- 
eimens which I have yet seen of shes Day Da Sete 
roborate the correctness of the views advanced in th: 
(separ ity of the Dura Den species (4. hyd ee ting 
great and the slender form of its appendages, 
ae ein a rorpect any of ths older: known sper 
although in turn outdone by the lately discovered Pt. 
ae ae nancies of Fusion’ i Ee ere see 
pendages are al equal in length to 'o other species 
of this fish is found in Dura Den. 2 
Prarrexaruvs and Drerorrenvs.—No vestige of these genera has 
RS eee yee 





Grrrrorouvs.—I have only seen one very imperfect specimen of 
this genus, and thus can add nothing towards completing its resto- 
ration. 

ee a oe a cei eee 

in Dora Den has been the discovery of the remains of a 
seemingly belonging to this genus, as pointed out by Mr. Page. 
The creature in this specimen appears to have been so doubled up 
twisted, that the head and shoulders lie very nearly at 
»the body. Its length appears to have been not much uni 

a depth, at its greatest diameter, of about 4 cals 3 but, 
twisted condition of the body, these can only | be tolerably 
approximations. ‘The body was of about equal from 


be 
thonce it ndualy tapered off to the caudal extremity. 
are opposite, and placed at less 
pie Been the tle Tn this specimen, these and the 


aresiat the under lobe only slightly exceeding the crane 

The ior dorsal fin seems to have been ol 

‘exact position of the anterior dorsal is not well shown, eee 

‘twisted condition of the fish ; sufficient, however, is preserved to show 

that it was far back on the body, less than its own length in 

advance of the posterior. The remains of what might have been « 

ventral, or more probably a pectoral fin, are also marked, 

None of these are sufficiently entire to show the lobation, if, as seems 
* Quart. Journ, Geol. Soe. vol. xviii. p. 108, 

YOu, XVII.—Pant 1. 26 
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ectseloned iy Ai bee eee eee ar - 
partially preserved; theso scem 
characteristii ealpturing:of tho. ecsleevG® Giga 
ing divided into two ual portions, the one 
towards, but not 
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reaching, 
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by no 
features of this il seem 
is, that I have little doubt that it 
mus; but in several features it 


sere 
developed, and 





sent time, yielded six well-marked genera, viz. epee ate 
eae » Pterichthys, Glyptopomus, 

ilgnesdnvesy oir einpeoepsne poate D 
with the exception of Holoptychius, and even in this genus 
istence of more than one species is doubtful. Nowhere else, all 


Conclusion.—The J wallsuaiked genere, ri HicopSent 
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through the upper red and yellow sandstones, has intderiocnece 
Whether these 


Chron pran 

lower beds of the Coal-measures, or ns passage-beds, it 

ae aae tog they are conformably overlain by, an very 
much resemble in character, the white Carboniferous 


them. Although, 
sandstones, scales and other fragmentary remains of fishes are abun- 
dant, yot in no instance have I ever been sble to dsheveny oeeae 
ee any recetahle strastare and in the lying Car- 
ie eee eaelesones, ve hile voentatle remains are in prea ans 
very perfect specimens of Sphenopteris, Beng cee ale 
ie: ral plants boise found in'aimost svecy i Segments 
Agyiiake soldi asl kucer: have yet boon aad chanioee 
ey may ba notioed, namely, that while Coprlites 





6. On some Urrnr Coat-measones, containing ed of eee 
on AyRSHIRE. By EW. Biswes, Esn., B.S, F.G.8. 


opinion 
rae ‘stderr or Carboniferous, sa woe hat Gey aly Ost 


oon daxribol in Sotians ae ike wala tea since 





ga prey tr obi yee an 


edhe tie Tronstone of the Edinburgh and Kast Lothian 
Se Ca emraninees tits toritel tons ete read before 




















measures of Lancashire Yorkshire is represented by the 
fey dite 
iy A ia, 80 far as my experience goes, 
ica nt De pubed valud, hea Sakon elon: SEStoRe aN i particular 
strata in the Conl-measures ; but if one fossil has more value than 
mete ad decree wre oe found about 65 
yards above the “Arley Mine” of Wigan, Now in the black- 
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renee there, coupled with other circumstances, my belief is that the 


‘The section (fig. 1) which it a 
is my intention to describe is 


‘on the Permian sandstone and 4 


i 
l 


ig. 1.—Seetion in the Valley of the Ayr, from the 
ae etet cated ie 
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15° to the west, At this place the plane of | p to be 
80 my r 

ais engio ot Sip only re nob fe ie A The sxnd- 
ican ‘The last-named deposit was also 

for other stones than trappean rocks, but none were - There 

‘was perhaps one exception, in which pieces of rounded quartz, of a 
white colour, were seen. This specimen was not, 

in situ, but occurred in the river-course, might have come from 

adistance. Tho of the trap in the breccia were, for the 


The of the amygdaloidal rock in contact with the hardened 
wall of red sandstone, on the Catrine side (fig. 2), would ee 
to the belief that the was intrusive, as some 5 of 


8.E.; and it did not present any dip; 
but on the Ball ‘le si Howford 
Bridge, the ota enpect ts ties cal tae 


* them having the appearance of crumbling ashes. 
At the poixt of contact between the trap and 
the rod sandstone, on the eastern side at Catrine- 
Holm, the latter rock contains small portions of 





ledge. - 

‘The high bank above Catrine-Holm, known by the name of 
Ballochmoyle Braes, dips due west at an ungle of 15°, which exactly 
agrees with the dip of the Permian strata on the western side of 
the trap before mentioned, and would to sanction the con- 
clusion that the latter was stratified not intrusivo, 





The following is a rough section of the strata in tho cliff at 
Ballochmoyle Boxes + 








On my first visit to Catrine, owing to my not having had access 

AEA ae at Ballochmoyle, the limestone beeen tiers? 

interesting, as it contains imens of Spirorbis 

carbonarius and  Cypris (2), probably C. Mata, Its fracture is 

eonchoidal, it has a porcelain-like appearance, and it resembles the 

Bee ene ame ts the higher Coal-measures at Ardwick, near 

80 completely that no person could distinguish the one 

other. Like that bed, it presents a mottled appearance, 

and lies imbedded in variegated shules and clays, and, in all proba- 
bility, will prove as valuable a hydraulic lime. 

‘On looking westward at the cliff, as it faces you, the dip of the 
strata being into the hill, a singular mass of rotten whinstone in 
compressed spheroidal masses appears. At its base it was about 
20 yards broad, and appeared to taper towards its top. 

‘The accompanying woodcut will show how it occurs. 

Fig. 8.—Seotion at Ballochmoyle Braes. 
N. 





¥ 
. Red and variegated grits and shales; 12 feet. 
feet. d,d. Teme 10 foe ¢,¢. Red shale 


posed the eppeanace of having bem hala 

present appearance of having 
distance ; but those on the north side could not be 
observed, owing to a mass of fallen soil and rock. The whin did not 
or Hare disturbed the overlying strata, or to have displaced 

at its sides. 

Red and le-coloured Coul-measures, consisting of beds of 
‘itstone ale, are seen in the bed and on the banks of the 
iver Ayr all the way to Catrine Bridge, their dip being to the west 
at angles varying from 15° to 18°. About 80 above the 
bridge, in some bright-red clays, fossil plants, of the Raat ating 
Eas sikirdd ua Deeosbciel, el a eckall ieetyn stale wie with, 
but in such a bad state of preservation that their specific characters 


i field, 

Goa are fee ae 
a wi ip to at an 
ee Onlats and then 


from 
Holm could be added to the U Coal-measures 
given by Mr. Ralph Moore in his valuable section. a 
spondence which I he states that the 
seam of coal occuy of the Lanarkshire main coal 
should be about 1: 


; and he places Common 
the slatyband-ironstone and the celebrated Boghead 
. Lancaster, in a letter to me, states that he does not 
about the Coal-ford seam; but he thinks it has been: 
of the thin coals lying above the Common measures, ‘This is 
likely to be the case, as the limestone-series of coals is seen on | 


3] | 
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seam to be identical in position with tho uppermost Ayrshire coal 





7. On the Groroorcar, Sravervne. of the Sournenw Graurrans. 
By Professor James Nucor, F.R.S.E., F.G.8. 
(Abstract.) 
[The publication of this Paper is deferred.] 

‘Tne author stated that in 1844, and in subsequent years, he in- 
dicated that the Silurian strata of the South of Scotland are repre~ 
sented in the North by the metamorphosed or so-called primary 
strata; and he proceeded to point out that the object of the present 
communication is to examine the relation which the three great 
formations, Clay-slate, Mica-slate, and Gneiss, bear one to the other 
‘as regular constituents of the crust of the earth, and especially in cer- 
tain parts of the Scottish Highlands, as illustrated by sections observed 
aaa he correlated with what is seen in other parts of 

© 

He also stated that, both in former papers and in his published 


ted sandstone and quartzite, but still as distinct formations with 
peculiar features, fe it may be, of widely different age. 





8. On some Narcnar Casts of Rerri1aN Foorrarsts in the WRaLner 
Bupa of the Istz or Wiowr and of Swanaow. By 8. H. Becxurs, 
Esq., F.RS,, E.G. 

Stxce my last communication to the Society, in 1854, on the subject 

of Wealden Footprints (Quart. Journ. Geol, Soc. vol. x. p. 456, &e.), 
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the mnd, the cast diminishes gradually in width and in thickness 
as if this portion of the extremity of the animal had been ob- 

Tique to the foot, at an angle of about 25°. It would thus appear 

that the foot of a large and heavy animal, walking on muddy ground, 

Peete ee neh Maacodan into contact with the 

ground; and the inclination of this part of the foot indicates an 

Perea aaa mainly walking itl ts legaibent anioneacee 
e ground, 


Figs. 2 & 83—The Natural Cast of a Footprint from the Wealden 
Beds of the Isle of Wight. (About one-twelfth of the natural size.) 


Fig. 2. Lower surface. 





Fig. 3. Profile. 





Cc 
‘The central prominence (C) in the trifid casts has nearly always a 
somewhat lateral position towards the largest of the outside toes, and 
it occupies about two-thirds or three-fourths of the entire breadth 
of the “palm.” The foot of Jguanodon appears to explain this, 
Tt has the distal extremity of the inner metatarsal, or that which 
rts the shortest too, posterior to the extromities of the middle 
outer metatarsals, so that in this case (and possibly in other 
Dinosaurs) the integument und flesh would here produce a pad cor- 
responding to what I may term the heel of the palm. I believe 
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Weald, and I wished to accept the trifids as itatives of the 
as yet unknown fect of the Dinosaurs. I find that Prof. Owen has 
referred to this view of the subject, both in his paper in the Society's 
vonenals yol, xiv. p. 175, and in his ‘ Palwontology,’ 2nd allt 
p. 293, 


Fig. 4.—Shetoh of a Footprint from the Wealden Beds of the Isle of 
Wight. (Two-thirds of the natural size.) 








Lf On the Grotooy of Zaxzinar. By Ricnanp Trorxtox, Esq. 

[From a Letter* to Sir R. I. Murchison, FR.S., F.G.8., &e.) 

Ovnr route lay from Mombas to the 8.W., over the Shimba, thence 
N.W. to the Kadiaro, then 8.W. to the Pare, then north to the Lake 
Yipe, thence through Dafeta to Kilema, where we made one attempt 
to ascend the Kilimandjaro, but had to turn back at an elevation of 
about 8000 feet. We then went round by the foot of the mountain to 
Madjami, thence we returned by Dafeta, Lake Yipe, Pare, and the 
north foot of Usambara, to Wanga on the coast, which we reached 
on the 101st day from Mombas, 

We did not succeed in reaching the top of the Kili jaro; but I 
have its altitude from six different stations, connected by tolerable 
triangles at distances varying from 15 to 50 miles. From these I 
believe the height of the Kilimandjaro to be about 20,000 feet. 

Its shape varies much as seen from different points of view; but, 
from all we have seen it, its Tose sine Tee eed 
gerrs: the outline of the top, as seen from scent Ihe Grae 

e (but this face is nearly flat); as seen from the east it is 
* Dated Zanzibar, November 16, 1861. 
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, in which I have not seen any fossils, Then comes rather 
higher ground, composed chiefly of yellow clay-shale; then the 
aerate wise varies fram DO 0 1300 fest High consisting of 


coast-range.) 
general dip of this sandstone-formation is slightly Searrenie; 
but at Rabbai it is ee by faults in various directions. 
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when the operations of the workmen had exposed a greater extent of 
the beds, 


Fig. 2.—Seetion at Junction-Road, Leith. 


‘The basement-bed (No. 1) is a very coarse gravel, evidently washed 
out of the Boulder-clay, on which I observed it rested. Bod No, 2 
is a considerable thickness of fine, light-coloured, blown sand. It 
strikingly exhibits the fulse stratification characteristic of materials 
erated by wind. Tho whole of the flat on which Leith is built 
is covered with this sand, It See kek the tek the Links, 
where it is ited from being about by a thin covering of 
turf. Dr. Paterson, of Leith, obtained, some months 


disturbed position in the bed, when diggi 

house. Dr. Paterson read a paper on this interesting 

the Society of Scottish Antiquanies last- winter. The placa at whi 
it was found is at a little distance from Mr. Geikio’s section ; but 
the continuity of the bed between the two places has been deter- 
mined during drainage- 


was deposited when the 
Beds 3 and 4 are, aa described, strata of gravel and clay. Bed 5 
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‘ing water. This is also characteristic of the frag- 
ments of bones, which all apparently to an animal that still 
supplies of the animal food of the country, Bu’ 


& 


,” he adds, to make it more plain, “ 
materials imbedded in the stratum were laid down at the same time 
with the stratum itself.” That is, according to his theory of the 





11. On the Dxarn of Fisnes during the Moxsoow off the Coase oj 
Innis, De ae W. Duxisow, Governor of a f 


[Im a letter to Sir R. I. Murchison, F-RS., F.G.S, &¢,, dated Potucamund, 
‘November Ist 1861,] 


Ow steaming between Mangalore and Cananore, on the west const 


coast; therefore there will be about 800,000,000 of gallons 

into the sea daily; but, as most of this will come out 

a poecas it cotiain buinis, Ha qasnlty wil be suulsieted tmesaias 
The natural uence will be the ‘ion of 


— 


DONATIONS. 455 
American Journal of Science and Arte. Vol. xxxiii. (continued). 


M. ©. White—Microscopic orgnnisms in the Palmozoie Rocks of 


J. O.Tves's Report onthe Colorado River of the West notioed, 387 
alee ermonty! &¢,, 


“Big 
Ebi nblication, 
ound aA tel Some Palasoote Rocks of the 


H. Sree 7 tieed, 425 
Artesian Wells at , 488; Tunnel at Mt, Cenis, 439; Miscel- 
ieee dae 


Assurance Magazine. Vol. x. Part 3. No. 47. April 1862, 


Atheneum Journal. Nos, 1797-1809. 

Notices of Mectings of Scientific Socicties, &c, 

L, Jenyns's ‘ Memoir of the Rev. J. 8. Henslow,’ noticed, 755. 
Australian Mail. Vol. iv. No. 38. June 12, 1862. 


Bath Royal Literary and Scientific Institute. 37th Annual Report, 
for the year 1861. 1862, 


Berlin. Monatsberichte der Kinig.-Preuss. Akad. d. Wissenschaft, zu 
Berlin. Aus dem Jahre 1861. 1862, 
die Versteinorungen der 


Beyrich—Ueber Kalksteing, 703. 
—. Die Lins- und Jurabild aa er Goan lr aren vn you ee is 
Ehren! 


ae nae ar pea 

Seseen, 2 und Neu- 886; im Siid-Ocean, 
_ die massenhaft Jetzt Jebenden oceanischen und die 
eect dio ‘Tring und Juraformation in 
are. nce Kadmium, i und Yttrium, 
Bae Ge tae cnr Que deca es 

Xiquipalco in Mexico, 406, 
——. “Zeitschrift der Doutschen geologischen Gesellschaft. Vol. xi. 
Heft3. 1859. 


_Proceodingn, 340-$40; Letters, 847-85 
W, Referens Die Korallen der nonldeutschen Testiargobildo 


‘idk bar Urano 384, 
C. Lyell Ueber foul Metuchenreste, 904, 





-— 


DONATIONS. 7 


Bordeaux, Actes de la Société Linnéenne de. 1860-62 (continued). 
Sarna ei are ents Sas rapongnee On ls Chop 
A. Leymerie.—Notice géologique sur Amélie-les-Baina, 445, 

Brussels, Annuaire de l'Académie Royale des Sciences, des Lottres 

et des Beaux-Arts de Belgique. 1862. 
——. Bulletins de l’Acad. . des Sciences, &0., de Belgique. 
30 Année, 2™ Sér. Vol. 1861. 
G, Dewalque—Sur Is constitution du systime eifélien dans le 
bassin anthraxifére da 64, 


Lp découvertes faites dans les travaux de terrassement 


18 ues recherches paléontologiques faites aux en- 
iions Taney, = 
— —. Vol. xii. 1861. 
P. J. Van Benedon.—Sur un mammifére nourenu du crag d’An- 


22, 
cas eto courert PPT egleny pete 


Scerelen fa cogleey Seas Aol Se 


~Thacgen, pres d’Anvers, 
ivelle espace du genre Peeten, trouvée dana le 
noird’, ‘nor aie quorum giasment Nechiaoderiie eqoeioe 


pi desnecitiess, 
ee meni aie ns ie: 





—-. eecren perce Gy autres catenin ee par I’Acad, 
Roy. des Se. &0. de Belgique. Collection in Bro. Ne 1861. 
—. —. Vol. xii. 1562. 


oy ard st tromblements de terre en 1858, avec supplémonts 


Mémoires couronnés et mémoires des savants étrangens 
© pulls par VAcad, Roy. des Se. de Belgique Vol. xxx. 


_ ‘reser pdh a Acrpmngitos feedier cris aches to ' 
des Beaux-Arts de Belgique. xxxiii, 1861, 
F, Chapuia—Nouvelles adie ease ieee 
daires de la province de Luxembourg (20 plates). 
Caen. Bulletin de Ia Société Linnéenne de Normandie, Vol. vi. 
Année 1860-61. 1862. 


, E.~Deslongchamps—Sur Ia présence Phorus dans le 
BE alee aetna da Boulona Lad (Bi ). 














DONATIONS. 459 
Colliery Guardian, Vol. iii. (continued). 


485. 
AM. Fep Faas nd Disturbance in Col 828. 
W, Barkus.—Working of Pillars in Cesta, 
E. F, Boyd, — Gibsone, and N. Wood.—The Coal-formation along 


rit ratte Con 503, 
MD desiiscts i ocl-sntson BOL 


Critic. Vol. xxiv. Nos. 613-625. 
Notices ae of Ce Societies, &e. 


G. P, Serope’ 411. 
Om Palioon tale mtd, 557. 

TB Jakes * Stade Manual Geology,’ noticed, 559. 
Darmstadt. Notizblatt des Vereins fiir Erdkunde, u.s.w,, und des 
Mittelrheinischen geologischen Vereins. 1862. Nos. 1, 2. 
eee soe Epa 8) Deere sare und Salinen- 

Betriebs i wun Ts 
A. Grooss.—Aus der ion Usingen-| ey 7. 
R. —Braunkoblenablagerungen im’ 


J. Hall,—Experiments on ne and Lava Hane and Lava (pat), re Di 


a Pla te te Ji Th 89, 
iyfair.—Life of hos futton, ors 
1 Vol. xx. No, 1005. April 8, 1862, 
Anon.—Record of Creation, 345, 
Frankfort-a.-M. Abhandlungen, herausgegeben von der Sencken- 
bergischen Naturforschenden Gesellschaft. Vol. iv. Part. 1862. 
Fr. Hessenberg.—Mineralogischo Notizon, 1 (2 plates). 
Geologist. Vol. v. Nos.51-63, March-May 1862. 
©. C. Blake,—Fosil 81 


ae 
Notes and tories, 108, 149, 196. 








DONATIONS, 461 
Heidelberg, Verhandlungen des naturhist.-mod. Vereins zu. No. 68. 
re einige kiinstliche und natiirliche Peoudomorphosen, 


——. Ueber don Epidot, 196. 
R. Bungen.—Ueber Vulkane, 192. 


India, Annual Report of the Geological Survey of. 1861. 


ieee ace he Seon Sarees Vol. iii. ae 1861. 
T. Blanford—The i ipe iicen, 
ie ‘Oran. Sarria and Age of the I systems Gf Contra Tndin 


Minor Sistitien? Coal. 
Institution of Civil Engineers. Abstracts. Nos. 14, 15. 1861-62. 


—. ——. Nos. 17,18. 1861-62. 
air eae eeopabseaie Se) Le Seon tie oe ie oar Be 


cA Sianeli Land from Seas and Estuaries (the Hum- 
J.T Slatler —Reclalasing Land from Seas ana Estuazic, 10. 
——. Minutes of Proceedings. Vol. xix. Session 1859-60. 1860. 
HB Grnutinn-—-Dininngo md Outil 83.7 
Intellectual Observer. Nos. 3-5. April-June 1862. rom H. Slack, 
Exq., PGS. 





Peete ee ee 
JW. Mt ‘Aluminium, 

HL J. Slack.—| oi Globo, $38 
T. Rowney.—Spectrum: 


GB Rot esol A oe ics aE 
Miscellaneous, 399, 


Jena. Nova Acta Acad. Cis. Leop.-Carol, Germanica Natura Cu- 
riosorum, Vol, xxix. 1862. 


E. E. Schmid.—Div Fischziihne der Trias boi Jena (4 plates), 


Teopoldina. Amtliches Organ der kais. Car, deutsch. 
~ Akad, der Naturforscher. Zweites Heft. 1860-61. 


——. ——. Drittos Heft. Nos. 1-6. 1861-62. 

Linnean Society. Journal of Proceedings. Vol. vi. Nos. 22, 23. 
March and May 1862. 

——. Transactions, Vol. xxiii. Part 2. 1861. 

Literary Gazette. New Series. Vol. viii. Nos. 197-200. 1862. 
Notices of Moctings of Scientific Socioties, Se. 

aren Cralery. ot Zavrentinne andl Eateries, Bintan a 


DONATIONS. 463 
Madrid. Resumen de las Actas de In Real Acadomia de Ciencias 
de Madrid, 1856-7. 1858. 
—. ——, 1857-8. 1850. 
—. —, 1858-9. 1860. 


Manchester Geological Soci ‘Transactions. Supplement to No.7 
(List of Fellows). ee 


—_ —. Suge 11-14, Session 1861-2. 
J.J. Atkinson.—The Gases met with in Coal-mines; and General 
hice af Veta 218. 
—_— in Mines, 250. 


—_ igs eget used in connection with tho Ventilation of 
J. es of the aorens between Hyde and Marple, 
J, Bendbury.— fordshire Conl-field, 304, 
Eg eee ea Coa 

Mechanics’ Magazine. New Series. Vol. vii. Nos. 171-183. 


tifle Sock 
JA Pp Celsmining 236, 5, Sa, 
I Wi, Sth Leaar oh Cn, 28, 


Mendicity Society. 44th Report. 1862, 
Munich. Sitzungsberichto der kiniglich-bayerischen Akademie der 
Wissenschaften zu Miinchen. Vol. ii, Hefte 2,3. 1861, 
A. Wagner. —Usber cin neues, angeblich mit Vogelfedern versehanes 


R. yon Schlagintweit—Ueber die Hihenverhiiltnisse Indiens und 
Hochasiens, 261. 


Neuchatel, Bulletin do In Société des Sciences Naturelles de. Vol. v. 
Part 3. 1861, 


E, Desor.—Antiquités lacustres et origine de 1a race celtique, 34. 


New Granada. Contribuciones de Colombia a las Ciencias i a las 
Artes, publicadas con la de Is Sociedad de Naturalistas 
Noogranadinos, por E, Urieoechea. Afo primero. 1860. 
Pages 123-194. 

Palermo, Atti della Societh di Acclimaszione ¢ di Agricoltura in 
Sicilia. Vol. i, No.8. 1861. 


—. —. Volii No.1, 1862. 

Paris. Académie des Sciences. Comptes Rendus. 1861, Prem, Sem. 
Phi @antimoine naturel Satie 
Seen arent explorat destinée & faire connaitre 


Buby Protction de phonphate et ds rit ritalin, 
Tithelie tials eodion-ealsiqua da.POee. (tinkalzite), 406. 





DONATIONS, 465, 


Paris. Académie des Sciences. Comptes Rendus. 1861. Prem. 
Bee rhe Pov -N iodo do roprotuntion da ter oliglafe 
i ouveRt: lu i 

et de quelques oxydes métalliques de In 1264, 

a odton aril de la Wilenite wt ‘quelquessilicates 

Debruy. ion de quelquos oxydos cristalliaés (périclase, alu 
mine, &e.), 985, 

Kuhlmnnn.—Production artificielle des oxydes do mangunteo ot do 
fer crstalling, ot ens nouveaux d’épigénie et de pseudomarphismo, 

Dos Cloizeaux.—Formes cristallines do quolquos-uns des produits 
obtenus par M. Kuhlmann, 1825. 

Pisani —Analyae de la Glossovolite, Shepard, 310, 

— ST la chalkolite de Cor- 

erat eel do Gdre : présence du nelle dans ce minéral, 1145, 


ee a, des fouills Grice Jes auspi 
—l les les oni en. 
de soe oS ig 
Valenciennes, —! de mammiferes déterminées par los ossements 
fossiles recueillis i Pikermi (Attique), 1205, 
Gorvais.—Existence en France du genre éteint des Thécodonto- 


BAT. 
Alph. Milne-Edwards,—Thalassiniens fossiles, 847. 
——. Portuniens fossiles, 698. 
Raulin.—Tableau des jiaés fossiles de Ia Crate, et deserip- 
tion dune nouvelle es Eholeders: 976, 
fossiles trouvées avec d'autres débria organiques 
ee ene te Des 
iart.—Plantes fossiles en Grice par M. Gandry, 
ee travaillées par les anciens habitants de la Gaule, 
Boucher de Perthes—Silex taillés trouvés dans Je diluyium du dé- 
Somme, 300, 
jets faconnés de main d’homme trouvés dans les déblais 
‘Chateauroux & Lit 1256, 
in, —Présence dur phosphate da. shana’ oa nalonizes 
quemploie I'agriculture, 
-—=Fréquence des tromblementa de terre relativement a l'ige 
de Rita pasta 1h tos laid ds 2 Mat 20 aor 


——.__ Propositions sur les tremblements de 
AS GaELi= Aeteimaxtoct waxed? at ta tegen olcanlaan Galle 


Ban Dean de Labone de 1881, 960. 

De Castalnan.—Tremblement de terre obaerré & Singapors 80, 

Pissia—] ion du tremblement de terre qui, le 20 Mara 1861, a 

détruit 1a ville de Mendoza, 1147, 
‘ko—Tremblement de terre du 20 Mars au Chili et de Vsutre 
des Andes, 1148. = 
—Influence du manganése dans la yégétation, 703. 
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Parthenon, YVol. i. Nos.1-9, Mhy 3—June 28, 1862, 
179, 911, 
a 
Philadelphia, psec nt Sseasal flea, Journal, New Series. 
Vol. ¥. Part 1. 
—. ——. Proceedings, pine ohare 


i Bit ihade Now Ontocoons Pe Tosa 4 from peas veers and Sucia 
eee Cretaceous Fossils from New Jorsey, Alabama, 
2M = ‘ew Palmwozoic Fossils from Kentucky and Indiana, 
* neat ler raat Foe Om 
Photographic Society. Journal, Nos, 120-122. 
i ee mee Now Series. No, 6. 


R.K.Greville—Asterolampra of the Barbadoes Deposit, 41 (2 plates). 
Royal Asati Bocity of Great Buitain, Tournal, Vol. xix. Part 3, 
G, Bruee—The Vedic conception of tho Earth, $21, 
Pagal, Asizonomioal Society. Memoirs, Vol. xxx, for 1860-61. 


Monthly Notices. Vol, xxi,, for 1860-61. 1862, 

Royal Geographical Society. Proceedings, Vol. vi. No. 2. 
BAO. Dnijall Farge ery on Jun 1880, 62, 
J, Thompson, —Gold-filds of Tuapeka, New ‘aan, Th 

Royal Horticultural Society. Proceedings. Vol. ii, Nos. 8-6, 


Royal Society. saat atte Vol. cl. Part 2. 1861. 
J. Prestwich. — of Flint Implements in beds of a late 


in France ond 277 (6 ; 
wPabet —Foraminifera (J = ae tinoperey 


Garpesteria), 535 (6 plates), 
—. —. Vol. cli. Partsland2, 1861-62, 
—. Proceodings, Vol. xi, No, 48, 


R, Oven.—Dicynodont Reptilia from South Africa, 583, 
‘VOL, XVILI,—PART I, 21 
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Royal Society, Proooodings, Vol. xi. No.4; | 
abe pont wit Easinet aera eo Te 


Sienna, Desi Congrs deg ental Taint ‘Notisia, 1862, 
Sotiety of Arts, TJoural. Nos. 489-501. 1862. — 


tien, Be! + = 
ae nee i ics made since, 


Tndvaation of Stone, 470 
Consular Information [San Sebastian, Spain|, 452. 


eign Naturalists’ Feld-cub, Report of Proceedings fer’ 1861. 


Vienna. Denkschriften der kaiserlichen Akademio der Wissen- 
schaften, Math.-naturw. Classe, Vol. xx. 1862, 


—.. Juabrbiicher der k.-k. Contral-Anstalt fir io und 
Se ee io Vol. vili. J ; 1856. 


—_ Jahrbuch der kaiserl.-kénigl. Reichsnnstalt 
Vol. xii. No.1, Januar-December 1561. 1862. 
M.Y. Lit Ueber Her |. Barrando’s “Colonien " in Silur- 
*twaten ae, te nat Er 
ee Yn dem ehemischen Laborntotinm der ke-k. 
Verma der pase gol. Reichsanstalt 1861, 1-119, 


——.  Registor nudon Diinden 31. bis 42. der iteungsborichte, &e., 
der k, . d, Wissensch, IV, 1862. 


——. Sitzungsberichte der k. Akad. d. Wissenschaften, Math.- 
wat, Classe. Vol, xiii. Heft 4. Jahrg. 1861. April, Zweite 


Abtheilung. 
Von camera —Webor aio des xweifach amei= 
sonsauron xydes: ze amelsensauren Kupferoxyd~ 


A. Pan ee ee 
Haidingor.—Zwei ‘Australien anfgefunden, 


—-. —. ——. Vol, xliv, Heft 1, Jahrg, 1861. Juni, 
Erste Abtheilung. 
K. F, Poters, ‘Studien ans dem 

-ildasticnen Useart 8L @ te ee 

— —. —. —. Heft’, Tabrg. 1861. ih a 
Abth. . 
¥. X. M. Zippa— é 
1 hal date a 


—— Eisbildung, 
ia | 


> 


le 
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Vienna. Sitzungsberichte der k. Akad. d. Wissenschaften, Math.- 
nat, Classe, Vol. xliv. Heft 2 (continued). 
F, Ce i a -Arten aus Tertiiir-Ablage~ 
rungen, 205 (2 plates). 
—. —. Vol. sliv. Heft 3. Jahrg, 1861. Ovtober. 
~“Biste und twelte Abtheil. 1861. 
A. E. Reuss. —Paliiontologisch: Lary GE: 8 plates’ 
ieee door eystomatischen K BS 
KR ‘Hauer.—Ueber die Am iten aus dem sogenannten Medol: 
‘der Dona und i Gunn fu Val ey Bron 
thininge Bh Motori on Dharm, 938 


Ww. 

K. W. Zenger.—Mikroskopische et ai Keyeallgetal 
siniger Metalle, 207. - - 

Ww. Hadinger Der Meteorsteinfall zu Montpreis, 873, 


eerie ari Cranbourne Meteor Hiseublecke fu Victoria, 978, 


—. ——. 1—. Vol. xliv. Heft 4. Jahrg. 1861, November. 
Erste und zweite Abth. 1862. 
5 oN pre #eeany 27 ge) in dum mayinen 
lener 2 lates). 
4, Silra—Mnogrptn ds Col lit, 445 (7 plates). 
W, Haidinger.—Die ersten Proben des beatin ra Crmbourne 
in Ai lien, 466. 
—. +>. —. Vol.xliv, Heft5, Decomber 1861. Erste 
und 2weite Abth, 1862. 
Att aa r8,—Die ee \-Localitiit Hidas bei Fiinfkirchon in 
Tous Aare I3) t-Broccien, ther Hihlon im Leitha- 
eee und iiber Seen und Teiche in geologischer 


F,_ von Tce Ueber dio Petrefacton der Kreideformation des 
‘Bakonyer Waldes, 631 (3 plates) , 
w. —Das Meteor von ms in mtg 637, 


. Tschermak.—Ueber sinige Zinnyerbind: 


Warwickshire Naturalists’ and aeasteaes Field-club. Pro- 
ceedings for 1861. 1862, 


P, B, Brodie.—Geology of South Northamptonshire, 4, 


If, PERIODICALS PURCHASED FOR THE LIBRARY, 
Mee 60 Bh Apel-Sune 1803. pers Srd Series, Vol. ix. 


As Weiss 1. 
5 W. Ri Nal hes and Plante of Durham, 207. 
it from South 
Oe Magee Tid dockanee yc lchographton Ean ton TAs 
ic 1 of Solenhofen, 
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TI, GEOLOGICAL AND MISCELLANEOUS BOOKS, 
Names of Donors in Italics, 


Abstracts of the Meteorological Observations taken at the Stations of 
eee ernest thin yes E63 “1660, 1862. From the 


Annales Hydrographiques, 1", 2" of 4™* Trimestros do 1861, 
1861, 
1" Trimestre de 1862. 1862. From the de la 
— m the Dépbe 
Barrande, J, Défense des Colonies, 11. Dismpetets entro Io 
aystimo des Plis of la réalité doo faite materiel 1862, 


Beardmore, N, Manual of Hydrology. 1862, 
Billings, E, Now Species of Lower Silurian Fossils, 1862, 


ees eee dee Mon: hie des ts 
ograp hire ee 

Cliaoo don Clptalopelans 1862, 

Blake, E. H. On the Primary Rocks of Donogal. Abals 


Catalogue. Catalogue des Produits des Colonies 
4 Vexposition universelle de Londres de 1862, 1862. hon Ae 
Commissioners. 


— des Produits Minéraux du Portugal. Exposition 
‘Universelle de Londres, 1862. 1862. From the Commissioners. 


——. Catalogue of the Natural and Industrial Products of New 
South Wales. International Exhibition, 1862. From the New 
South Wales Commissioners. 


—. Catalogue of the Nova-Scotian Department at the Inter~ 
national Exhibition, 1862. 1862. From the Commissioners. 


——. Catalogue af ie Victorian oar with sees 
essays indicating the progress, resources, yysical character~ 
istics of tho colony. Hy WH, Archer, Hogs Hed: Muller, 
Fiecoy, og, PERE and W, Dickayre, ag 
7 . ., and W. 
Ape LOS Poet the Commissioners, 


—_— 1 ree cncs par bn pet Mo 
Minerals of Canada, and of its Crystalline Rocks, sent to the 
Tondon International Exhibition for 1862. By Sir W. E. Logan, 
FBS, 1862, From the Commissioners. 
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Matufctare oottriveted by the oe 


to 
the International Exhibition of 1862. 1862, From the Gom- 
missioners, 


Esposizione Internazionale del 
7 Mineraloga © Goal “Prodotti Litetdel. be ie "From Prof 


peor ia del 1862. Regno @Ttatia. I. 
“Mineralogia ¢ Mctallurgia (Minioro © Saline). 1861. From 


Prof, Dr. Cocchi, 

Esposizione Internazionale del 1862. Regno d'Italia. Cata- 
Togo. asecrittivo ppubblicato per cura del KR. Comitato Italiano, 
1. Mineralogia ¢ Metallurgia (Miniere ¢ Saline). 1802, "From 
the Commissioners. 

ition Universelle de 1862 A Londres. Section Fran- 
Gales, Oftclel publis- pic eae eee 
périale. From the Commissioners. 


<a een ae ae & Lande, Section Fran- 


talogue Spécial de notices histo- 
fies waiter kp aurioloe 0b tadasticle de 
—. London Exhibition, 1862. Spee ae 
verein Department. 1862, From the Commissioners. 
— Loin the Zallewrein Departmedt ofthe Tatersatonal ahs 


Class L, in the Zollverein Pepe 
hition, 1862, Compiled by a Wedhen 1862. rary 
Commissioners, 
——. The Imporial and Royal G Sie eine neta 
Catalogue of the Maps and Specimens exhibited at the 
tat Intermaonal Esti, 1862. 1862, From the Com- 


paras Ww. 3. Recent Geological Observations in Australasia, 2nd 
edition. 1861, 

‘Contents of ‘ The Correspondence of Scientific Men of the Seventeenth 
Century,’ printed at the University Press, Oxford, eres volumes 


octavo, 1841, under the superintendence of the Professor 
Sr bn cee Gea i ag 
al . 
1862, From the Pubi 
Cooper, D. Australian Coal. 1862. 
—. On the Use of Australian Coal for Steam- tia, || 


letter to His Grace the Duke of Neweastle. 181 
emt Ree deere jue de la Céte Orientale de la Corée of du | 
par A. de la Planche, 1861, Srom the 
Dépét de ta Marine. - i 
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Deshayes, GP. Description des Animanx sans Vertdbros découverts 
dans le Bassin de Paris. 27* et 28° Livraisons (in one). 1862. 


Desor, E., et A, Gressly. Ttudes géologiques sur le Jura Neuchato- 
lois, 1859 


heer rrr Renseignements Nauti Mew sur les Cotes 
Patagonie. 1862. From the Dépét de la 


eee Ye idiceEalcia teaser 


Erdmann, A. Liirobok i Mineralogien. 1860, 


Soceanpa Flint Implements in the Drift; beeps 
further disooveries on the Continent and in England. 


Gaussin ct B. dela Grye. Annuaire des Marées des Cotes de France 
pour ’an 1862, 1861, From the Dépét de la Marine. 


H, BR. Weber das Vorkommen von Lins-Pflanzen im 
und der Alborus-Kette. 1861, 


——. Ueber die Tertiiirflora der Polargegenden. 1861. 


Gras, A. le, Avis aux Nayigateurs. Cotes des Iles Britanniques. 
1861, 3ime ‘Trimostre. 


—. ——. 1862, 1 Trimestre. From the Dépét de la Marine. 


—: Cotes Orientales de Beagein laiso et dos 
~Btats-Unis, 1862, From the Dipit de agra 


—. —. Cites Orientales de l’Amérique du Sud. 1861. 
‘From the Dépét de la. Marine. 
—. —. Moers des Indes ct de Chino, de Australie, Terre de 


Van-Dicmen, ct Nouvelle-Zélande, 1862, From the Dépét de la 
Marine, 

—. ——. Mers du Nord, Mer Baltiquo, et Mer Blanche. 
1861. From the Dépét de la Marine, 3 

——, ——. Mer Méditerranée, Mer Noire, et Mer d’Azof. 1862. 
From the Dépit de la Marine, 

—._ Routier do l'Australie (cite est). Déitroit do Torr’s et Mer 
de Corail, Vol. ii, 1861. From the Dépét de la Marine. 

Giimbel, C. W. Geognostische Beschreibung des bayerischen Alpon- 
geting and mins Votan Text and Atlas, 1861, From the 

in Government, 

Hauer, F.v. Uebor dic Ammoniten aus dem sogenannten Medolo 
der sash ca und Guglielmo im Val Trompia, Proving 
Brescia. sl. 
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Lea, T, Doseriptions of fourtoon new Species of Schizostoma, &e,, 
and reclamation of the name, 1862. c 


Descriptions of new Fossil Mollusca from the Cretaceous 
“Formation at Haddonfield, New Jorsey, 1862. 


——. Descriptions of new Species. of Schizostoma, Anculosa, and 
Lithasia. 1862, 
——. Descriptions of scven new Species of the genus Jo. 1862. 


Descriptions of seven new Species of Unionide from the 
Tited tates, 1862, 


re ee ne eee 


——. Descriptions of threo now Spocies of Exotic Unionidae, 1862. 
Ta et Sines new Bettas a Cae See 
1862. 


“i tats ep lag he ara Uniones from Alabama. 
1862, 


— Descriptions of twenty-five new Species of Uneionider from 
Georgia, Alabama, Mississippi, Tennessee, and Florida, 1862, 


—. Descriptions of two new Species of Anodowa from Arctic 
America, 1862, 


Sa ee ree OF tro aw Bretien of Ciena Set Gere 


— Observations on the genus Unio. Vol. viii, Part 2, 1862, 
——. Remarks on an Eehinus perforating Granite. 1862. 
——. Remarks on Phys in o Cistorn. 1862. 

——. Remarks on the Colour of the Unionidae, 1862, 

yeig ues om the farm of Palys ot noni, Some caper. 


—. Remarks on the Number of Unionidae, 1862. 
Iogan, W. E. Report on the Geology of Canada. 1862, 
Lommel, J. phase diva net: 3 nce. 


Leal 





At 06 Dicrey of Now Ba = See 


——. The Gold of Nova Scotia, 1861. 


B. de, Instructions N; es ty 
Bing, . de ices ution Cites Island, sa, 


Morris, J., and G. E. Roberts. ns ee 
Oreton and Farlow, Clee 


of a. new Plrichihy, ty BrP do G. Rpecton, Bart 


New South Wales. einige. Compl 
tural, pastoral, and mining capabilitics, 
isobar of tee Colonel Gotoemsaeek TS em he Com 
missioners, 





Oppel, A. Ueber dic Brackiopoden des unter Lins, — 1361. - 


Taal Pregraed pees San Cahier: Mémoire 
des pendules ot des chronométres. 1861. From 


fossiles di FBiop Vnaon a tcachatas, Sacre 
, le Bd, 
Pictet et A. Taccard. kT 
Ponzi, G. aie hg ee 1860, 


—. Sul Sistoma dogli Appennini. 1861. 


Quetelet, A, Obsorvations des Phénoménes Périodiques. 1809, 
ae ee Notice sur les travaux scientifiques de M, Cordier. 


Reeve, I, Elements of Conchology. Part 14. 1861. 


Bicatiee de Se ale Se Suny ot do S-aTeaea oe 1861, From 
the Dépit dela 
Sandberger; P. Dia Conlon ded Maine Teche, Se 


dente Lioferung. 1862, 
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Beets AE. Volcanos. The character of their phenomena, 
in th strcare ant emparton fn ses of ee 
and their relation to its internal forces, 1862, 


Sedgwick, J. Le Vrai Principe de In Loi des Ourngans. Traduit 
par H. de l’Aulnoit, 1861. Prom the Dépdt de la Marine. 


Smith, J. L. Re-examination of American Minerals. Part V. The 
‘Minerals of tho Wheatley Mine in Pennsylvania. 1855. Zrom 


CM. Wheatley, Esq. 
Smithe, F. The Geology of Churchdown Hill. 1862. 


Spratt, T. Instructions sur Vile de Créte ou Candie. Traduction 
par A.le Gras. 1861. From the Dépét de ta Marine, 


Stoppani, A. Della prioritd e preminenza bee sree negli studii 
geologici, Prelezione al corso di geologia. 

Suess, E. Der Boden der Stadt Wien nach seiner Bildungsweiee, 
ae und seinen Bezichungen zum biirgerlichen Leben. 


Symonds, W.S, On the Geology of the Railway from Worcester 
to Hereford. | 1862. i 


Ne pia W. Publications of Isaac Lea on Recent Conchology, 
1861, 


Wheatley, C. M. On the Mesozoic Red Sandstone of the Atlantic 
Slope; and Notice of a Discovery of a Bone-bed therein, at 
Phoenixville, Pennsylvania, 1861. 


White, M. C. Discovery of Mi i¢ Organisms in the Silicoous 
Nodules of the Palwozoic Rocks of New York. 1862. 


Whiting, G. ‘The Products and Resources of Tasmania as illus- 
trated in the International Exhibition, 1862. From the Com- 
amissioners, 


Wyatt, J. Flint Implements in the Drift, Notice of Discoveries 
in the neighbourhood of Bedford. 1862, 
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Alborus (Elbrus’ pre ee ee 
meetin ‘al Trom} aCe ae ee 
‘Azota in the Grunt ofthe Globe, A. 


Bohemia, Joxxty on the Old Red Sandstone of .. 
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Buaypr, the Discovery of the Skeleton 
near Rivotajew GX (Nicolnioff), in Russia 
Bryozoa, SroLicexa on some Fossil. . 

Boxsxx, R, On the Formation of Granite, 


Caspian Seay Newly formed Voleane Idand in the. 
Caucasus, H. R. Goxprent on Liassic Plants from the + 
Cretaceous Dey is of Bouth- west Hungary, Hs: vos Fiat th 
Crust of the Globe, A. Ditmeae on Azote avd Organic Matters in inthe 


Dachstein Bivalve, Fx. von Haven on the. 
Dexxssx, A. On’ the Azote and Organic 
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Excuwarp, E. p’, The Fossils of Russia 
Elbrus Range, H. R. Goxrrenr on Liassic Plants from the 


Formation of Granite, R. Bunsen on the . 
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Geology and Surface-feutures of Transylvania, Sracue on the .... 
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gomus, and in of the Liassic {abr esi) Pr 

Granite, R, Busey on the Formation of . 
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+ fe exec 55 





Haver, Fn. vor. On the Ammonites of Val Tram) 

—. On the Cretaceous poeras of South-west 
On the Dachstein Bis 

Hungary, Fx, vor Havxe on rae 


Teland in the Caspian Sea, Newly formed Volcanic .,., 
Joxzty, On the Old Red Sandstone of Bohemia, ... 
























The Fossirs of Russta. By M. E. d’¥icnwarp. 


‘ou Paléontologie de la Russie, décrite ot figurée par Edouard 
arbuinali. Cons Consciler d'Etat notuel et Chovalir, ete. ete, rites 
1657, 8°; re thogra ae 
PR avec un Atlas Planches Lithographises, 

Ato ot fol, Tan oy 


rocks (I’ancienne Pe dct ee oe ser 
ne Liyraison, 1: saline Ast, an introd: description of 
‘several groups of strata, and their ical distribution as 

io plant of Hume to soon of all ik eno 


in the families :—1. Confer ies), 2. ets Foren 


ean = = oa “i aden 
T4, Equisetaccee ; ay : larice (8 ile a 


este octane elon Gale inl id. 2. Quartzose 
its Obotus, &e.) of Poodolowo, &e. ( 
Na) of Esthonia, &o. 4. ns sand Coit Goma Bo) of 
St. Petersburg I. of 
winka, &c., associated with, 6. Bituminous 7. Hemicos- 
mite-limestone of Wassalem and Padis. §. 
of Munalas near Wassalem, Esthonia. 9. Dolomite (, Lynx, 
Xo.) of Kirna, Bultic Provinces ; and 10. Dolomite of 
Linden near |. The are:—11. Pentamerns- 











MACER—DACHATEDY WIVALYE. 7 
characteristic forms of the UY calles All these forms occur ex- 


On the Dacusrers Brearve. By Fa, vor Haver.* 
[Proceed. Imp. Acad. Vienne; December 9, 1961,) 


dvalling 4 
Stratigraphical and palwont the 
arenaccous strata (tho se. Canina Raibl-, and Koessen- 
masses into Hallstatt- and ee Great Dolomite, Dachstein- 
Limestone, &e. 

Wherever the marly or arenaceous intercalations are wanting, 
the determination of the relative beh these massifs, generally but 
scantily provided with determinable organic remains, becomes a 
difficult task. The bivalves alone, termed * bivalves” 
‘on account of their sae ecaalit oneal Uheagh tne Sata 
this mountain-group, are through the massifs in 
question. These bivalves, which eich hare had had successively many dif- 
ferent systematic names, are still in want of a more accurate 
determination, and of a satisfactory statement of their 
and geographical distribution. This is a task the more 
complete specimens, fit for the of the and other 
characteristic parts, are not easily obtained out of the rock, 

Five distinct species of the genus Megalodus have hitherto boon 
‘more or less confounded under a ae ger a foes 
stcin-bivalve.”” Among them Megalodus acione 
quent) and Mf. Lipid air aro peculiar to limestone 
and the Koessen-strata; Af lanatus ie + eiarateristia the 
Great Dolomite ; M. lamellosus of the Raibl-strata; and Mf, 
bella of tho Hallstatt-beds, [Cousr 





On some Fosart Brrozos. By Dr. Srontezka. 

(Proceed. Imp. Acad. Vienna, Decomber 12, 1861-] 
‘Tus Oligocene fauna of Latdorf (in the Duchy of Anhalt-! 
unos «Gos oF 268 spate nie eS ae r 
zoa, in 18 genera. Two of these genera ( 
porind) are new ; ptestre ees are 
Pet Bryozoa in anyon of he Vienna 

offers the following facts : oa) with increasing depths the 

* Ina Report on a Memoir by M. H. Gimbel. 2 

° 





of the Sop ato eeepc is contains, yet on 
the wl it diminishes with tho age, A similar conclusion also 
holds Senepebet dine Ate however, often contain no 


eee ec 


The amount of azote in various recent and fossil vegetables, and the 
goneral diminution as we pass from recent to varlier geological periods, 
are next passed under review. Its occurrence in graphite is an. 
ant fact in support of the opinion of that mii having been de- 
oo emeatemara In passing to tba abiass] berate 


paiement ere lnlon to ioe 
reat pecstats | thass, “and that ove anoio ore 

amount.” As illustrations he gives the quantity in various 

rots, oso spar, rock-salt, various ores of iron, quartz, 


such silicates as pyronene, garnet age 
well as in zeolites, TP i "the 
most examples is that of the qe 


well to Sapam el ele a the eae de 
voted to that ally ayaa oie veniniton <i tha agate 
» the examination of 
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On the Fonwattox of Guarrre. R. Buxsn, of Heidelberg, 
rn GS. eon ko, 


1861, vol. xiii. pp. 61-04; and Neues Jahrbuch far Kom, 
1861, pp. 856-858.) 


A srranor error has for a considerable time played a great part in 
hypotheses of the formation of eters ro 


“ee the would et Oke and Inst 

on solidify 

of all the mica, , since the petrogruphical structure of 
ite LE ee ee at 
tain, , that it was not of igneous It is 
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On the Discovery of the Sxetnrox of a Mastonox near Nixotasew 
(Ntcoramrr), in Soormmen Rossa, By J. F. Baaxor. 


ae eed Soe ieg a 


Bkelotes: Bulletin 
bourg, vol. fi. No, 3. pp. ists: Hinton Bei dar stdractaahon 
ischen 5 Bullet. vol. ii. No. 7. pp. 501-507 ; and 

canes a sisted das iow Babs sends omens 

Holzreste, iid. pp. 507-511.) 

I ead hee eee hte err 

vata with drawings and of the remains of a 
large Elophantine animal found in the Sou eae eae 

from Nikolajew, to which attention was first called by Poe 

goon, M. Wassilijew. From an euminaton fe Pot 

from information (from Admiral Batakow) as to Dee ok ts 

Tower jaw, M. Dragged ht he remain ay hae longed 

to Mastodon fidens. ‘The portions of the skeletons of Masto~ 

dons hitherto found, so fur as I know,” says M. Brandt, in the 

Middle and Upper Tertiaries of ae ea ee 

as Germany, and here and there in Russia, haye been only 

kan principally molars, and more rarely fragments of the lower jaw. 
i Museum of the Academy possesses the half of a lower jaw, fur~ 

nished with two molars, dug up in the Chersonese Government, near 


Ne 
molars of Mastodon likewise found in Southern Russia.” M. Brandt 
recommended the acquisition of the Nivolajew specimen for the 





Lect , Charkow, 
describes the arrival of himself nnd eceatife companions af Niclsjow 
on the 3lst May, and the welcome they received from Admiral von 
Glasenap, and the cordial cooperation of that gentleman and others 
in the examination of the bones and in the search for other remains. 


ec Necl she heRtpra ty Mey Di oN. it takes a 
N.W. direction. In the upper part of the ravine the 
denuded, and subsoquently they di with the change of direc~ 
tion, and alluvial soil only is seen ot the entrance of the gully. 
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epdkrmbcre poipe yes wes i 
jot sido which wore ly aighy apse. cece 
were 

he lath nacoidae tladarwes Seseented, Sheeahh Nea eee 
displaced from its natural position, and lying close upon the 

soltana, 4p mars eatlse thin the lattewktoh ic ta oevaaeaa een 
bones of the fore arm, crushed outwards, The figures, however, 
represent only a part, al certainly the chief of the 
ong of the bones of the Woskreasensk wit, 
those wl ‘M. Brandt and his colleagues had been able to observe 


the isi their 
right scapula had been sent to Odessa, to the Governor-General 
Count Strogonow, from whom they subsequently received i 


‘The bones in nection arp evidantiy « rartel Sa remains 
of the bonos of tho extremitios, w ich, as stated in the i 
port, had been a fow years ago. They layin a 


lower portion of the head and the greater of the trunk, 
cularly the anterior and middle dererhaes 


were covered by a somewhat: layer of soil. rss i 
sition of the remains, it is intelligi w the displacements of 
bones and the destruction of the skull took 


‘Tho close study of the fein pla gn dob tha 
belong to an Elephantine form; and further, 


Mastodon. From the drawings which wero in the first instanoo sent 
here, says M. Brandt, I was disposed to ascribe them to Mastodon an- 
gustidens, Cuy., ¢. p. Mast, a idene, Owen (Brit, Foss, Marmm, 

. 271), Blainville (Ostéogr, Gravi 
wet et Jobort (Ossem. Foss. d. Puy 


factory study of the involved and tangled synonymy 
peg geek rate is i 


ere cae 
excevdil ort, strni; 

See ne dhe io jaw. "Aasigdon angustitens, ‘Cuy, (magna, aan 

of 


Or = Mastodon langle Ep) Bee 
Se Amid cranes See halla tee hee 
moderately stout tusks, i 





the lower jaw, with nt 


lars are characterized by the circumstance of constantly present~ 
molars 1 
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On the Occunnencn: ee Prasts in the Cavcasus, and in the 
Axnonvs (Exenvs) Raxox (Pensta); and on the Duermrnenion of the 


Lrasste Frous *. By Prof. Dr. H. R.Goxrrnnr, For.M.G.S,, &c,,&e. 
Ueber das Vorkommen, &c., * Bulletin do I'Acad. Imp. des Scioncos de St. 
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argillaccous nodules, of i if 
vory closely allied to that fom 

wllem Abichianum, and indeed can scarcely be 
distinct Gia on this point, however, I have not quite satisfied 
a is plant is so plentiful that it occurs in every t 

the whole collection, and is here and there associated with 

of Nilssonia ii, Goepp., which occurs also in the Lins near 
Bayreuth. Alethopteris Whitbiensis and Toniopteris vittata aro as 
tiful as the truc Lins plants; and as a true characteristic plant 
occurs the sae ented ‘ilssonti, not known in the Caucasus, 
but found at Hor in Sconia, near berstadt, near Coburg, at 
Veitlahm near Culm, at Fantasie near Bayreuth in Bavaria, and of 
Inte found by Andrae in the Lias near Steierdorf in the Banat. 
Some fronds of Zamites distans (found at all the other localities 
except Hir) also come from the Alborus. Dr. Gobel’s collection 
contains also a Fern in fructification, as well a3 an Asplenites and an 
Equisetites, both of which are probably new and worthy of being 


‘From the above it appears 
the old Coal- 
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GEOLOGICAL MEMOIRS. 


On the Neooene~rentiany Strata of Wesrers Sciavowia. 
By beedpe = 





‘est-Slayoniens. Von Dionys Stur. 
iS 8 ol 


te (probably of Carboniferous uge), and an i 
p and tuff which contain melaphyr in veins and in 
and also a formation, composed chiefly of a course conglome- 
ite, which forms the greater part of this of mountains, 
ee eestor ig niet mob iain 


Daravar, 
Bri, A conglomerate formed of pobbles of « dark-grey clay- 
iow eee a conglomerate composed of pebbles of a 
sandston 


e resembling the Vienna Sandstone, or 
the Lias Sandstone of the Alps or the Fiinfkirchen Mountains, 
The appearance of this stratum was quite new to the author, and, 
om the absence of fossils, the determination of its age was some— 
‘what difficult, He found the Leithakalk overls it 
eel enn of that place. 


chiefly of Nullipore concretions, then beds 
of Cerithium , Kichw., and C. pictum, Bast., upon which 
follows the “ white marl.” 

The ago of this conglomerate is therefore somewhere between that 
of the Leithakalk, on the one hand, and that of the folsit-tuff on the 


etre 
well as the 
se arta hin tn 
VOR, XVI.—PART I. 


STUR—TERTIARIES OF SCLAVONIA, 23 


Neu~-Gradiska, there was observed, in the first place, marine and over 
dying white marl, Towards tho Diluvial plain of the Save, in the Slobos- 
tina-Thal, white cale-marl and grey marl were observed near Cajo. 
Under these the Leithakalk appears near Benkoyac, and beneath it 
the clay [Tegel] crops out at the northern end of the district. It 
contains Vaginella depress, Daud., very abundantly, together with 
the following Foraminifera, as determined by Herr F. Karrer :— 


Glandalina levigats, 0. +, BLN. Rotalina Boueana, 0.? I 
sary it Neen ree 
es oon a a 
Voginulina ens, 0. 2B. neon oa Ce ve N, 
ieee Sa rare 
Cri coin 0. nB = pyr oO. Ee. “ 
Mayeriana, O. w.N. B. 
Bobullne Austrines, O. o BN. —— articulata, O. rr, te 
— cullrats, 0. « B.N. dina Austrines, O. vr N.B. 


—, #p.? dling h Or. 

Roniontna bulloides, O. vr.N. SS ie as 
(8.=Nasdorf, B.=Baden, ¢,=common. vo.=very common. r.=rare 

vr-= very rare.) 

They show that this clay [Tegel] is equivalent to that of Baden in 

the Vienna Basin. There are no traces of Gasteropods, Bivalves, or 


fear Rogolje, the lowest membor of the Neogene strata is a grey 
marly sand, containing no traces of Mollusca, but the following 
Bryozoa (determined by Herr Stoliczk) and Foraminifera (deter- 
mined by Herr F. Karrer):— 





STUR—TRRTIARIES OF SCLAYONIA. 25 


crystalline rocks are here surrounded by Congeria-beds; but the 
Leithakalk is seen beneath them in a deep valley on the northern or 
Nasic side, and also occasionally on the south side, east of Grodistje. 
In the road upon the Bektes side, near Gredistje, there crops out a 
loosely coherent Nullipore-limestone, extremely like that of Vucin, 
containing Pecten latissimus, Broce., and Ostrea digitalina, also Am~ 
phistegina Haueri,Orb., A. mammillata, Orb.,and Heterostegina costata, 
Orb., and the following Bryozoa, determined by Dr. Stoliczka:— 
Homera hippolyta, Defr. Salicornis marginata, Golds. (S.crassa, 
Idmonea foraminosa, Hews, Busk), 


— ilifera, Milne. Edw, 


This formation disappears in a southerly direction, and therefore 
immediately under the highly inclined Congeria-beds. 

erie of beds of Sa Series nen in an almost 
isol ition, surroun crystalline roc upon the 
heights bf Gradac, and pach from them, and coor 
basin lying northward from Gredistje. The prevailing rocks on the 
south-western border of the basin were clay and sandstone, the 
former containing many pay preserved remains of Fish. Three 
seams of very good brown-coal were also found in it*, dipping very 
fast towards the south. They are separated only by very thin beds 
containing Planorbis, xp., and together they attain a thickness of 
from one and a half to two fathoms, Eastwards they are soon cut 
off by the crystalline rocks, and westwards they very shortly dis- 
appear under the Congeria-beds. Interstratified with the coal, and 
filling up the rest of the basin, are tuff and conglomerate, containing 
pebbles of trachyte and, more rarely, of basalt. 

Further westward, near Kutjevo, the coal-bearing clay, shale, and 
sandstone, closely corresponding with the Radaboj beds, tower up to 
a considerable hill from out of the Congeria-beds, and the author 
was informed of an outerop of coal there. Unfortunately only one 
specimen of Melania Escheri, Brongn., that is so abundant in the 
Cerithium~beds (Gaunersdorf) of the Vienna Basin, has been observed 


hore. 

Southern slope of the Orljava-Gebirge, mear Velika.—The Older 
Neogene strata crop out in this district from under the Congeria. 
beds, the only beds seen being the Leithakalk and those beneath it ; 
the younger marl and the beds of Kutjevo not being observed. Near 
Velika the marine Neogene strata, corresponding with the “ Tegel” 
1 beds of Rogolje and Benkovac (see above), were ob- 

is a course sand, here and there of a brick~ 
light, friable marl, like that in. the 




















tet 


were 
near Sevce, inolatod thick beds of Older 
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upon the tops of the hills, covering super! 


south of Pozeg, 
strata are found 
older rocks. 





STUR—TERTIARIES OF SCLATONIA. 27 


The Congeria-beds form the remaining greater portion of the 
piper feat ‘They present exactly the same sections as those 

well known in the Vienna Basin; but the contained fossils aro 
stsleary different, as will be seen hereafter —a peeuiaity which 
was first noticed by Herr Ludwig v. Farkas-Vukotinovic*. 

The Belvedere beds are also developed in the same degree as in 
the Vienna Basin—the Belvedere Schotter being of very local 
occurrence ; whilst, on the other hand, the Belvedere sand covers 
the whole district of the Congeria-beds with a thickness of from 4 
to 10 fathoms, and appears as a sandy Loess-like loam, 

The peo ees stratum, the “ water Limestone” of the 
Vienna Basin, ited just as at Moosbrunn, It may be seen 
close to St. 's Church, near Neu-Gradiska. First there 
out from beneath the Loess-like sand a sandy greenish « = 
containing Valvate piscinalis, Lam., very tly ; then follows 
a stratum of whitish freshwater limestone, in beds 3 to 4 inches 
thick, and containing small specimens of Congeria, I pad Rie 
Planorbis and “Melanopsis, in casts both solid and hollow. Beneath 

shee’ oom beds of soft, cares ae a 

nating wil sand ani ue bs |,” and con- 

td ce telkegi te tha sellpptcanenatiaa’ lee determined by 

Herry. Frauenteld:— Valvata piscinalis, Lam,, Me is Experi, Fer. 

Paludina concinna, Sow., P. tentaculata, L., P. Partsch, 
Neritina transversalis, Mhit., and a ribbed species of Anodonta, 

Underneath this last bed is the “Tegel,” containing a bed of 
Lignite : the thickness of the former under the Lignite is unknown, 
but it must be very considerable, ‘The stratification, as seen along 
the banks of the streams, is very much disturbed, 


Sadleriana, Partsch, and P. concinna, Sow. 
In the drainago-area of the Drave, the Congeria-beds eae 
Tn a narrow pass near Borova a bed of sand may be seen dipping 
there is 


‘The Loess of the older Dilurium was onl observed at some points 
_ ese ate of the plain towards 


rua maken tack af the plain’ the Sore Cache rs tl 

the terrace Diluvium. (LM. T.] 

aes oye Moslariner Gobings, Zebrbuch a E-X. ool: Heichetalt 1809) Hof 
t See Lv, arkns-Vakotinovie, op. eit, p. 95. 
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